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40TH CONGRESS, }
3d Session.

HOUSE OF REPRESENTATIVES.

Ex. Doc.
{ No. 54.

MINERAL RESOURCES OF THE STATES AND TERRITORIES.

LETTER
FRO.l\1

THE SECRETARY OF THE TREASURY,
TRANSMITTING

The report of Rossiter lY. Rayrnond on tlte rnineral resources of the States
and Territories west of the Rocky mo~vntains.

JANUARY

21, 186£1.-Referred to the Committee on Mines and Mining and ordered to be
printed.

TREASURY DEPARTMENT, Jan'ltary 21, 18G9.
SrR: I have the honor to transmit to the House of RepresentatiYes
the report of Rossiter W. Raymond on the mineral resources of the
States and Territories west of the Rocky mountains.
Very respectfully, your obedient seryant,
H. McCULLOCH,
Becretary of the Treasury.
Hon. SCHUYLER CoLFAx,
Speaker of the Ho~tse of Representatives.
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LETTER O:F INSTR,UOTIONS.
Tn,EASURY DEPARTMENT, April 1, 1868.
SIR: An appropriation having been made by Congress to enable the
Secretary of the Treasury to collect reliable statistics of the mineral
resources of the United States, a special appointment was conferred
upon Mr. J. Ross Browne, under which he performed this service in the
States and Territories west of the Rocky mountains.
To lVIr. James W. Taylor the duty of collecting similar statistics east of
the Rocky mountains was assigned.
The position held by Mr. Brmvne having become vacant, and it being in
the opinion of the department important that the 'vork should he continued, you have this day been appointed a special commissioner for the
collection of statistics in the western division above specified. A copy
of the instructions under which l\fr. Browne performed his duties is
herewith enclosed.
Inasmuch as his preliminary report, printed by Congress in 1867, and
his subsequent report for 18GS, now in the hands of the public printer,
cover the material points embraced in the instructions, it will be unne~es
~ary for you to enter into similar investigations in detail, except in cases
where omissions may have occurred, or where the information obtained
may appear to be erroneous or imperfect.
The most important subjects for inquiry at present s em to be-First. As to the different processes of treating the ores, their chemical
combinations, and the system demonstrated by practical experience to be
the most successful.
Second. The relative merits of the various inventions, machines, and
mechanical eontrivances now in use or projected for the reduction of
the precious metals, and for all other purposes connected with the business of mining and metallurgy.
Third. The special needs of the great mining interest, how it can be
encollraged and rendered most productive, how far individual enterprise
should be left untrammelled by legislative action, and to what extent and
in what instances government might properly lend its aid to facilitate
the development of the mines and thus arrest the present annual decrease
in the production of bullion.
·Fourth. What has been the experience of other countries, resulting
fi'om the establishment of national institutions for the education of
miners, and how far would the systems prevailing in Eluope be applicable to our people or appropriate under our government~
General suggestions of this kind cannot of course always be ~mplicitly
earried out, but it is expected that your scientific and practical experience
will enable you to furnish valuable informatiou on the subjects indicated.
It will be necessary, in the performance of the duties assigned to you,
that you should visit in person the principal States and Territories
embraced within your division.
Yon will be pleased to submit your report to this department on or
hefore the first day of October next.
I am, very respectfully,
HUGH l\fcCULLOCH,
Secretary of the Treasury.
R. W. RAYMOND, Esq.,
New Yo'rk City.

LETTER
FROM

ROSSITER W. RAYMOND,
CmfMISSIONER FOR THE COLLECTION OF l\fiNING STATISTICS,
TO

rrHE SECRETARY OF THE TREASURY.

.
WASHINGTON, D. C., January 18, 1869.
SIR: The report which I haYe the honor to transmit herewith is mainly
my own work. At the time when I received my appointment as Commissioner of Mining Statistics, there was but a small remnant of previous
appropriations left in the treasury which could be applied to the work
with which I was charged. Preferring to go into the field as soon as
possible, and prepare myself by personal observation for my task, I
decided, with your approval, not to wait for the necessary appropriation,
but to use the money already applicable, to enable me to see as much as
possible of the districts within my department. I am happy to say that
by the almost universal courtesy of rail way, steam boat, stage, and express
companies, my expenses of travel were much reduced, and I was able,
with the small sum at my disposal, to complete during the summer a
journey of some 13,000 miles. In this connection it is my duty especially
to acknowledge the interest manifested in my mission, and the facilities
put at my disposal by the Pacific Mail Steamsllip Company, the North
American Steamship Company, the California Steam Navigation Company, the Union Pacific Railroad Company, the Central Pacific Railroad
Company, and Wells, Fargo & Co.
The lack of means put it beyond my power to engage competent assistants, or even to employ a clerk for tabulating and calculating statistics.
Obliged to do the whole work myself, I am 11evertheless indebted to
numerous gentlemen of the States and Territories I visited for their
hearty sympathy and assistance, and feel bound to mention particularly
the members of the California Academy of Sciences, Mr. Sherman Day,
Mr. Titus Cronise, Mr. William Ashburner, and Mr. Henry .Janin, of San
Francisco; Messrs. Watt, Crossman, Lee, 1\Ierchant, and others, superintendents at Grass Valley; Messrs. Brumagirn, connected with the Mariposa company; Mr. A. P. R. Safford, United States surveyor general,
Mr. Louis Janin, and Mr. Crnsar Luckhardt, of Vi:r:ginia City; Messrs.
Boalt, Stetfeldt, and Riotte, of Austin; Messrs. Eaton, Keyes, De Lacy,
and others, of Montana. Many of these gentlemen put themselves to
trouble and expense to further my objects; some of them furnished me
with valuable information, which will be found credited to them in the
proper place.
Under these circumstances, the report now presented is necessarily
partiaL I have not attempted to make it comprehensive, at the cost of
accuracy. It contains my own observations and such others as I have
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collected from perfectly trustworthy sources. l\fany papers promised to
me, which I would be glad to have included in it, ha-ve not yet arrived;
and as the writers are under no obligation but that which their own
courtesy imposed, I cannot well hurry or blame them. The report is in
two parts, the first containing such observations of the present condition
of our mining industry as I could collect, and the 1-~econd discussing at
considerable length the subjects involved in the relation of the government to that industry.
The subject of methods and processes of mining and reduction I have
entirely postponed, proposing to treat it in my next report with more care
and thoroughness than would ha\e been possible in the brief period, and
with the limited means, at my disposal last year. I hope to be able to
present such a description and discussion of the different methods and
apparatus used or proposed in this country as will be of practical value,
not only aR a means of determining the progress of the country in these
respects, but also as a convenient summary for the benefit of the mining
communities, and the great number of our citizens directly or indirectly
interested in mining and metalltu'gy.
As my object has been to make a plain and simple statement, I have
avoided, as far as possible, the use of technical or obscure terms, using
only: I believe, such as can be found in the ordinary English dictionaries,
or readily explain themselves from the context. There are also introduced
a few sketches of underground working·s~ selecting such mines as were
capable of being represented by simple profiles. These profiles are taken
on the plane of the vein, (local irregularities being disregarded,) and show
the quantity of ground already excavated, and the quantity remaining,
either unopened or so far opened as to come under the head of "reserves,"
which hlCludes the portions of a vein where "stoping," or extract,i ng ore,
may at onee be commenced, the preparatory shafting and drifting (or
opening of galleries) being complete. The Eureka mine, of Amador
count,y, California, and the Social and Steptoe mine, of Egan canon,
Nevada, are examples, in which the amount of reserves, or ground opened
in advance, is very large. }fany of the GntRS Valley mines are characterized by the same peculiarity, as the sketches show; and in this case,
the prudence of the management is worthy of high praise, ·since the
Grass Valley veins are narrow and hard, and the maintenance of large
reserves is a matter of difficulty and expense. I ought to add that many
mines of celebrity and interest are not represented by sketches, not
because I desired to omit them, but because (as is the case with the Comstock mines) they could not be shown in simple profile, or because the
expense of making the necessary measurements awl drawings (in cases
where none were accessible to me) was greater than I felt justified in
assuming, or finally, because the character of the underground workings
was so irregular and unskilful as to confer no credit upon the owners, ::t.nd
convey no instruction to the public.
The bullion product of the present year is more difficult to be estimated than that of almost any preceding one. The bullion tax having
been abolished, the best source of kno,vledge on the subject is taken
away. Wells, Fargo, & Co.'s express returns, which haYe hitherto been
an important aid in estimating the movement, and thus the product, of
bullion on the Pacific coast, have lost their comprehensive charaeter by
the establishment of a rival express company (the Union Pacific,) the
amount of the business of which is said to be considerable, but has not
been, to my knowledge, thus far authoritatively reported. From the best
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authorities, and such official returns as I can collect, I estimate tho product of the whole country as follows :
California __.... ______ .... _.. ___ . . . __ .... _......... _. __ $22,000,000
Nevacla .......... _................. . .......... . . _.. _.. 14,000,000
l\1ontana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... _. ~ 15,000,000
.Idaho ................................................ .
7,000,000
4,000,000
\V ~shin gton and Oregon .......... .- ................... .
.Arizona ..................................... _. _... __ . _
500,000
New ~fcxico ............ . ... _... _. . . . . . ............... .
250,000
Colorado and "\Vyoming: .......... ___ .......... _. _..... .
3,250,000
1,ooo,ooo
All other sources ...................................... .
67,000,000
This is a decrease of $8,000,000* from the product of 1867, which
showed a falling off of some $8,000,000 as compared with that of the
;rear before. :.Montana, Idaho and Colorado manifest a satisfactory improvenwnt; but there is a decrease of $5,000,000 fi.·om California, and
$6,000,000 fi.·om Nevada, the latter being due to the exhaustion of many
of the Comstock ore-bodies.
It is au instructive fact that the greater part of the product from deep
mining is furnished by the same mines this year as last year and the
year before, indica.t ing that a more general adoption of systematic and
economical methods would result in greater stability of production. Tlle
yield from placer mining must be expected to decrease, and its place
must be supplied by the cement and quartz mines. The causes of the
decrease in onr production of bullion may be enumerated as follows :
1. The exhaustion of many surface deposits.
2. 'rhe reaction following upon a period of excited speculation, and
the collapse of numerous dishonest schemes.
3. The increasing and novel difficulties attendant upon the management of deep miues and the reduction of refi.·actory ores.
4. The lack of communications, capital and knowledge, sueh as are
required for the creation of enterprises based on the extraction and
reduction of ores of low grade in large quantity-the only stable form of
mining.
5. The vexatious and ruinous litigation which waits upon mining on
the public domain, and which is most troublesome and expensive where
mining is, in otller respects, most profitable-thus operating to destroy
those enterprises which have oYercome other difficulties.
All these may be smnmed up iu one sentence. Mining has been found
in too many im;tauces to be unprofitable; aud the individuals who have
lost money lu1Ye retired from the business. It certainly is not the duty
of the goverumcut to give bounties to bolster up mining industry, if that
industry is by the nature of the case an unprofitable one. Yet it cannot
he denied that the decrease of the product of gold and silver in this
country is <L matter which particularly concerns the gO\'ernment at this
time; and it may well be i nq uire<.l, whether the causes of it are remediable. I believe that time will remove many of them, and that the
action of the goYernment, based upon a just appreciation of its relations
to the mining industry, will do away with the rest. Concerning the
extent of our "mineral resources," the half has never been told; but
those resourees are but one factor, which must be joined with labor and
"Part of this apparent decrease may be accounted for by th e item of $5,000.000 in M:r.
Browne's estimate from" unknown sources,'' which I have reduced to $ 1,UOO,OOU.
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intelligence to make the product wealth. When the industry of mining
in these rich fields is based upon a foundation of universal law, and
shaped by the hand of educated skill, we may expect it to become a
stately and enduring edifice, not a mere tent, pitched to-day and folded
to-morrow. · This industry has been the pioneer in our far western territory. It has founded States, attracted population, enlarged the bound~
aries of civilization; and it has done this great work in a lawless and
careless way, without much regard to the future. All other parts of
society springing from it, are gradually becoming systematized and consolidated, but the primitive industry remains in its primitive condition.
E~tablishing everything else, it has not established itself. I beliPve that
with the extension of the government surveys oyer the public domain,
and the reduction of its ' rast area to order and law, the consolidation
and definite adjustment of the mining interests will become imperatively
necessary; and inasmuch as mining outruns all other activities in our
new territories, and needs more than any other the aid of judicious legislation, I believe it should receive immediate attention. I may venture to
hope that the views and suggestions cont~ined in the following pages,
based as they are upon much personal observation, experience and
study, will not be without value to the government and the country.
Very respectfully, your obedient servant,
ROSSITER W. RAYMOND.
Hon. HuGH McCuLLOCH,
Secretary of the Treasary.

•

PART

I .

OESER VAT IONS
ON

TIUJ PRESENT CONDITION AND PROSPECTS OF THE lUNING INDUSTRY.

SECTION I.
NOTES ON CALIFORNIA.

CHAPTER I.
NEW ALMADEN QUICKSILVER MINES.

The traveller visiting these mines leaves San Francisco by rail for San
Jose, a pleasant city at the southern end of the bay. At several intervening stations and along the road may be observed the good effects of
irrigation, in beautiful gardens and orchards. At one place, a magnificent stream of water is supplied by an artesian well. The numerous
windmills used for the elevation and distribution of water are a most
picturesque feature in the landscapes of California, and might be introduced with advantage in many older States, perhaps for other purposes
than those of irrigation. The boring of artesian wells is doubtless destined to be widely practiced, since there are few countries where they
are rendered at once so necessary by climatic conditions, and so successful by topographical features. The valleys along the mountain ranges
and their foot-hills do not receive, in surface streams, an adequate proportion of the water which so vast a mountain area must collect, J)artly
because the excessive evaporation dries up the streams, and partly
because they sink into the sandy soil. But the water thus apparently
lost in the earth can be recovered by artesian borings, in which it frequently rises in vast volume and force. Wells judiciously located in
such a region could hardly fail to be perennial fountains. In fact, the
disappearance of water by sinking, which seems at first sight a great
disadvantage to the country, is probably the means of preserving for man
that necessary moisttrre without which the land would remain a desert,
as it appeared, in many places, to the eyes of its discoverers. If the
rivers ran in tight channels, doubtless this dry and ever-shifting air
would carry away the last drop of their moisture, and deposit it in the
sea, or on remote mountain summits out of reach.
The mines of New Almaden are about 13 miles from San Jose, in the
Coast range. The drive thither, through the valley, and winding up
among the hills, is beautiful in the extreme. There is a good deal of
timber along the road-that is, a good deal for California. The valley
looks like some large park. Magnificent oaks overshadow the smooth
wide road; great gardens and wheat fields, such as never Atlantic States
dreamed of, border it on either hand. The distant mountains, seeming
near at hand through the clear air, are constant companions of the journey. New Almaden itself is, perhaps, the prettiest spot for residence
in all California.
The mines and furnaces have been frequently described. At the time
of my visit the ore from the deepest and newest labores was among the
best that I saw ; and the prospects for futtu'e production were as good
as ever. There is quicksilver, irregularly distributed, at so many points
in the Coast range, that the business of mining and reducing the ores
would be open to ruinous competition, but for the peculiar commercial
status of the question. As, from time to time, quicksilver mines are
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offered for sale in New York. and many persons imagine that this branch
of mining involves large, prompt, and sure profits, it wHl be worth while,
perhaps, to exhibit the commercial aspect of the question for the benefit
of the public.
The quicksilver trade of the world is substantially an armed truce between Spain and California. The mine of Old Almaden, in Spain, sup
plies the market of London and a large part of Etuope, and ships it~
product as far west as the city of Mexico. Until recently, it also controlled the great Chinese market, but Mr. Butterworth, shipping 10,000
flasks to Hong Kong, and selling at far below the cost, forced the re-shipment to Spain of all the Spanish quicksilver; and the market bas since
been in his hands. The same tactics on the part of Spain keep him
from the London market; and the two great producers are thus forced
to divide the world between them. But the New Almaden company is
not the only producer of quicksilver in California, and is obliged for
self-preservation to accede to a combination with the New Idria and the
Redington; and it is this combination which now controls the production of quicksilver, and will probably, for a long time to come, prevent
the successful establishment of any rival enterprise.
It must be borne in mind that the consumption of this metal is limited.
A certain amount for manufactures, a certain amount for metallurgical
purposes, and the diminishing quantity required for calomel, with what
the Chinese manufacture into vermilion, comprise the principal demands.
Now, the quantity used in metallurgy, which is the most considerable,
is hardly affected by the price of mercury. If it were $1 a pound instead
of .60 cents, there would be no less consumerl; if it were 25 cents, the
demand would scarcely increase. In fact, the cost of quicksilver lost in
amalgamation is (to wasteful men, like our mill-men) very trifling. In
Mexico, where the patio process is employed, perhaps a pound and a
half of quicksilver is lost for every pound of silver extracted; but in
Washoe the loss is (I am told) not more than a third as much. The
Pacific States and Territories require altogether about 1,200 flasks, or
91,800 pounds per month; Mexico and South America, 1,000 flasks each;
China, 1,000. The total annual demand does not exceed 50,000 flasks,
the production of which is eli vided among different companies as follows :
:New Almaden, 24,000; New Idria, 10,000; and Redington, 10,000. These
three companies have agreed to confine themselves to the above limited
amounts (the works at New Almaden, for instance, are only run to half
their capacity to furnish the allotted 24,000 flasks) and to buy up the
quicksilver made by all other companies. There are a number of smaller
mines, like those of Guadalupe, which I visited, about eight miles from
:New Almaden, and which prpduce perhaps 150 flasks monthly. All
these minEs are forced to sell to the before-mentioned combination, which
pays them 40 cents a pound, and sells to the public at 60. This margin
of profit may seem excessive, but it must be remembered that the returns
from sales are extremely slow. The metal is sent to di~tant agents, and
must be sold at retail before the money is received by the producer. It
takes perhaps two years to work off the whole of one annual crop. With
money at two per cent. a month, this delay is serious. The present
combination, which includes the Barrons, (who were in a certain degree
forced to go into it, to save their profits on a large amount of quicksilver, which they had scattered through the western hemisphere at the
expiration of their well-known contract with New Almaden,) is able to
command foreign capital at comparatively low rates ; and hence can
afford to ·wait for the slow remuneration of the trade.
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The following is the number of flasks of quicksilver (76~ pounds each)
produced at the New Almaden mines, California, during the year 1868 :
Flasks.

January .......................... 3, 000
February ................ _ . . . . . . . . 3, 001
March ............................ 2,501

~~~~ -_ -_-_-__-: ~ ~ ~: _-:. ~ -_ ~ -_ -_ -_ -_ -_ -_ -_ ::: :~: ~; ~~~
June ............................ 2, 000
July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 000

Flasks.

August ................ __ .........
Sep tern ber .. _. . • . • . . . . . . . . . . . . . . . .
October. . • . . . . . . . . . . . . . . . . . . . . . . .
November ...•.. ---- ..............
December. . . . . . . . . . . . . . . . . . . . . . . .

2, 000
1, 600
1, 600
2,262
1 , 6~0

TotaL ...... ~ .................. 25, 624

Or 1,960,236 pounds. For these returns I am indebted to the courtesy
of William Bond, Esq., president of the company.

CHAPTER II.
THE MOTHER LODE OF CALIFORNIA.

It is not easy to describe that formation known in this State as the
:llfother Lode, and extending, it is said, from Mariposa through three
counties, into the neighborhood of Placerville. I traversed it through
nearly its whole length, and studied with some care its general characteristics; but I confess myself puzzled to answer the very first question which arises concerning it, namely, is it a lode at all~ In spite of
the statements so often and so positively made, there is not the evidence of
a continuous outcrop for 60 miles to support that supposition. Frequently the vein cannot be found on the surface; frequently it is "split
up" (according to theory) into several branches. Nor have careful surveys established the identity of the individual outcrops exposed. In fact
all that can be held as proven is, that there is a certain belt of the slates,
within which occur, parallel with the stratification, the outcrops of veins
or layers of auriferous quartz, which bear, on the whole, a certain resemblance to each other in general features. Yet even this resemblance is
not invariable. Different mines on the Mother Lode have different
kinds of rock, different quality of quartz, different associated minerals.
The Pine Tree and Josephine, adjacent mines, and known to run together,
carry distinctly different ores. It is only fair to say, however, that the
Mother Lode itself is held by some to be a double vein, the two halves
being of different ages, (as is always the case in a double fissure vein,)
and showing, throughout the course, a steady antithesis of character.
This question I will not argue. At many points, the double nature
of the deposit cannot be recognized. At other points, especially in Tuolumne county, there is a talcose companion vein east of the main quartz
deposit, andatthecelebratedAmadormine, by Sutter creek, there is a socalled boulder vein in the east. It is very difficult to identify these
various formations so as to prove (what it is quite as difficult to disprove)
that the Mother Lode is indeed a great master vein, occupying the central fissure in a system. It is even almost impossible to decide whether
the different veins which are included under the one name are really fissure
veins. Ash burner hints that they are veins of segregation, intercalations among the slates ; Blake thinks them true fissures, though always
or nearly always conformable to the layers of slate. I incline to the
latter view, but I cannot bring forward absolute proof of the pre-existing fissures. Without any doubt, there are evidences enough of the
movement of one wall on the other, of dislocations of vein matter, producing "slickensides," which sometimes run directly across the vein,
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The quartz is sometimes (as in the Amador mine) knit to the banging
wall by ribs or cross-flaws of quartz, at right angles to the vein sheet;
and these can be traced into the vein mass. It is hard to explain this
without the hypothesis of a fisstue gradually filled. "Horses" are not
uncommon-another significant fact. The quartz itself has lost the
com by structure so often seen in fissure Yeins, and appears dense, laminated, and streaked parallel with the walls. Some of it actuall~T bas a
cleavage like felspar; and one intelligent man whom I have met believes
most positively that the so-called· quartz of the Mother Lode is felspar.
He is mistaken. Felspar sometimes appears in these mines; but it is
yellow, not white; and the gangue is genuine quartz, but quartz which
has undergone so severe and long-continued a pressure ab to lose the
traces of its original structure, and receive new peculiarities from circumstances. In the Eureka at Grass Valley I saw (and no doubt tbe
same might be observed on the Mother Lode) portions of the vein where
the comby structure could still be traced, though with difficulty, in the
solid mass of quartz.
All these, and other signs, are interpreted by me to mean " fissure
vein." If I am right, then the Mother Lode presents to us either a huge
continuous fissure, or a succession of similar ones, remarkably regular
in strike and dip, and remarkably free from cross-courses or branches.
This regularity results, no doubt, from the conformability of the fissure or fissures to the slate-strata. But what force could open those strata
in such a way, to such an extent, and with so little <listurbance of the
walls, or creation of faults and cross-courses ~ In reply to this question
I can only offer a suggestion. Future observation may throw the needed
light upon the suqject.
Let it be borne in mind that the auriferous slates which here flank
the Sierra Neva<la do not dip westward, as one would naturally expect
them, tilted by the upheaval of that range, to do; but on the contrary, clip towards the east, at various angles, though in general very
steeply. This strange phenomenon, analogous to some Alpine occurrences which long perplexed the geologists of Europe, finds its probable
explanation in the observations made by Professor vVbitney, the State
geologist, in the ridge between the north and middle forks of the American river. "This ridge,'' I quote from Oronise's Natnr.al Wealth of
California, ''is cut by deep caiions or gorges, in one instance 2,000 feet
in depth, with sides sloping at as high an angle as 45 degrees. The
auriferous slates beneath are sometimes eroded to a depth of 1,500 feet,
and peculiar facilities are thus afforded for the study of their structure.
It was in this vicinity that Professor Whitney observed the very interesting fact, illustrative of the probable fan-like structure of the strata
flanking the central portion of the Sierra. These usually show an easterly <lip, towards the chain; in these deep vertical sections, it was
noticed that the upper 1,000 or 1,200 feet had the normal dip to the east,
but below this there was a gradual curve, and at the bottom the dip
was to the west, as if the upper portion of the strata had been forced
back by immense pressure from above." If the slates, first lifted on the
east by the rising Sierra, were afterwards slowly overborne by its weight,
we have precisely the cause requisite for longitudinal fissures on a
grand scale. Further speculation would lead us too far.
An account of one or two of the principal mines, visited during my
examination of the Mother Lode, taken together with the details given·
in the report of my predecessor (1868, pp. 14-19,) will throw some light
on the nature and commercial importance of this extensive deposit.
The JJfariposa mines, Mariposa co1mty, the property of the Mariposa
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company, are now being worked under a new arrangement by the company itself. The :financial adjustment which has been effected does not
come within the province of this report; nor shall I repeat the general
description of the property, with which the public has been made familiar,
but content myself with adding, by way of illustration to what is said in
Mr. Browne's last report, (pages 21-30,) two profile sketches of the
Josephine and Pine Tree mines, showing their present condition and
amount of reserves.

Jo~epbine

Mine.-Profile-Scale, 200 feet to the inch.

Course of vein, northwest and southeast; dip, northeast. A, Ketton drift; B B, Josephine drift; C C, Black drift; D D, caved ground; E E, Swiss shaft; F F, main shaft;
G G, English drift; P P, pillars of quartz, left to support the vein; H H, Pine Tree drift,
connecting the Josephine and Pine Tree mines.
Yield per ion.

1. Stoped out, vein 20 feet thick .......... ·.......... -·-- ............ $22 00

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Stoped out, vein 18 feet thick ...•........ -···-------·-----·-----Stoped out, vein 20 feet thick ...... ---------------------·-·......
Stoped out, vein 18 feet thick ............ ---------- .... average ..
Stoped out, vein 4tfeet thick·--------·------~------------------Stoped out, vein 4 feet thick ............ ------------ ------ ·----Stuped out, vein 5 feet thick .... -------------------------------Stoped out, vein ll feet thick ............ ___ ..... ----- .. ----- ---Ground standing, vein 8 feet thick------------------------------Stoped out, vein Hi feet thick .... ------------ .•.. ---- .... -------Black talc slate, very rich.

22
22
22
13

OOto$42 50
OC
00
50

25 00 to 50 00
20 00

The quantity of low-grade ore still in the reserves is immense, and the
amount of mining ground not yet open, beyond calculation. The problem here, as everywhere, is the reduction of the second-class ore. By
the Ryerson process, the company expects to do this successfully. The
working results obtained by that process are given below.
The Josephine and Pine Tree are the two mines on which the immediate development of the Mariposa estate, and the recovery of the company's fortunes, depend. The Princeton is in a bad condition, and would
cost too much to reopen and extend; the Mariposa is for the present
exhausted; the Ophir and Green Gulch offer no known productive
ground. It is evident that on the great extent and excellent position of
the Josephine and Pine Tree the :first operations must be based. The following is a profile of the Pine Tree:
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Piue Tree Mine.-Proftle-Scale, 200 feet to the inch.

Course nearly northwest and southeast; dip, northeast. A A, Fremont drift; B B, upper
or railroad tunnel; C C, Garden drift; D D, Wet drift; E E, lower tunnel, the mouth of
which is 720 feet west of the west shaft; G, west shaft; K, engine underground ; W W,
wiuzes, or interior shafts.
1.
2.
3.
4.

5.
6.
7.
8.
9.

Stoped
Stoped
Stoped
Stoped
Stoped
Stoped
Stoped
Stoped
Stoped

Yield per ton.

out and carved in, vein 14 feet thick ... - •......... --- ... ___ $26 00
out, vein 14 feetth1ck ...... ··---· --·-·· ··---· .... .... .... 2fi 00
out, partly caved in, vein 14 feet thick .......... _. _... _ ... _ 26 00
out, vein 14 feet thick .... -----·-------------·--··---·.... 24 CO
out, vein 30 feet thick ... _. . ...... -.- ...... ----- ..... ----.
9 00
out._ .... ___ .. ____ ................... - ......... - .. - .. - ..
out .. -- .... -- .... --- .... --- . ---- ... -- ... ---- ... --- ..... .
8 00 to$12 00
out ...... -----· ... ·---·- ·----· ------ ··---· -----· -----·.
out .. ___ .. ____ ... ___ ... ___ .. _..... __ .. ___ ... ___ ... _. _.. _
9 50
9 50

~ ~: ~~~~:~ ~~~~ ~ ~ ·_ ~: -_ -_ ~ ~ -_ ~ ~ ~ ~ ~ ~ ~ -_ -_ ~ ~ -_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :~ ~ ~ ~

12. Stoped out ............................ : ........................
14 00
Yield of 12, by Ryerson process, produces $25 to $45 per ton.
13, 14, 15, reserves, estimated by Captain Ketton to contain 20,000 tons of workable ore.
16, 17, reserves, of little value; vein small. The ore, however, at the extremity of dr1ft
A, yielded $60 per ton.

All the aboye yields, except in a single instance, refer to the ordinary
process of stamping and amalgamation, as practiced in the two mills on the
Merced, knowu as the Benton mills, and celebrated in California for their
cheap crushing and great loss of gold. The Ryerson process of amalgamation, which has been tried for more than a year on the estate, is more expensive, but more thorough than that formerly in use; and for the ore of the
Josephine and Pine Tree mines appears to have given very encouraging
results. At the little Bea.r Valley mill, 1,500 tons of Josephine rock have
been reduced, yielding $36,944 83, or $24 66 per ton. When it is remembered that the Josephine was abandoned because it would not pay $8 per
ton at the Benton mills, the gaiu by the new process is apparent. The ore
is :first coarsely crushed with stamps, then reduced to powder in reYolving
drums, containing chilled iron balls, about as large as musket balls, and
thenintroducedintoacylinder, in which it is exposed to mercury and steam.
The (Josephine rock worked by this process at Bear Valley is the same
in appearance as that which formerly yielded $6 to $8 per ton at the
Benton mills. }fr. Hicks, m charge of the Bear Valley mill, thinks the
Pine Tree ore still better. Since my visit, the Bear Valley mill has been

WEST OF THE ROCKY MOUNTAINS.

15

destroyed by fire, and the comp-any has finished once more the dam across
the Merced, and will soon be producing large amounts of bullion, the
Benton mills having been adapted to the Ryerson process.
THE ONEIDA MINE OF AMADOR COUNTY.

Profile-Scale, 200 feet to the inch.

Course nearly north and south; dip 65° to 80° east. A A, south shaft, 500 feet deep; B B,
middle shaft, 400 teet deep; C C, D D, E E, F-100, 200, 300, and 400 foot levels; 1,
stoped out, good vein, over 10 feet thick; 2, ditto; 3, 4, present stopes, vein 20 feet tbick;
5, botto~n workings of mine, vein 20 feet thick; 6, ground standing, not supposed to be
rich; 7, hardly any vein.

The average width of the vein is about 14 feet. Seven hundred feet
north of B is the north shaft, 150 feet deep, on a vein of 12 feet. Water
is lifted from this mine in buckets, like those formerly used in the Hayward. The heavy gouge along the footwall renders extraction of
rock easy, as in the Hayward also, q. v. Mr. Morgan, the superintendent, states the cost of mining at $3 25, and milling at $1 25,
per ton. Giant powder has been tried, but not adopted. The circumstances neither require nor favor it. The mine is heavily timbered, and
in good condition. The yield of rock in 1867 was $22 per ton; this year
the vein is broader and not so rich, yielding, on the average, only $16 per
ton. The shipments of bullion from this mine were, in March $21,500;
in April, $10,500; in May, $18,300, and in the first shipments of June,
$10,100-the variations being due to the times of cleaning up, once in
three weeks, and the average monthly shipment being $15,000. The
Oneida mill contains 60 stamps-40 at 450 pounds, and20 at 650 pounds.
The latter give the best satisfaction. Amalgamation with copper in
battery and a narrow strip outside, then blankets, then concentrators,
(fom· Hungerford and four Hendy,) pan and setler. In mine and mill
together 105 men, all told, are employed. Mr. Morgan thinks he could
save 20 men by opening another shaft.
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THE EUREKA MINE OF AM.A.DOR COUNTY •
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Profile-Scale, 200 feet to the inch.

A ,A, the Badger shaft; B B, the middle shaft; C C, the north shaft; D, caved ground on
the old Badger line; E, .F, G, levels; M M, the Badger line, formerly separating the two
mines ; N. a dam holding the water of B B from C C ; 1 1, old Badger stopes ; 2 ~. ground
worked out in the Eureka; 3 3, preseut stopes; 4, 5, 6, 7, 8, 9, reserves, the splendid
extent of which is evident when we consider the width of the vein, which is iu the lowest
levels over 15 feet; P P, pillars of ground ·left standing as supports.
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This profile is the same as that given in the report of Mr. Bowie, of
San Francisco, except that it is not a vertical section, but a map on the
vein, showing the amount of ground open and the extent of reserves.
The far-famed Amador, alias Eureka, alias Hayward's mines, is sit·
uated at Sutter creek, in Amador county, on the "Mother Lode." Sutter
creek is about 18 miles from Latrobe, a station on the Sacramento railroad-which was intended to run from Sacramento to Placerville, but
stopped ingloriously at Shingle Springs, and now that the Central railroad has adopted the river route via Dutch Flat, over the mountain, may
perhaps never get any further. The difference which railroad and river
transportation make in some of the incidental expenses of mining operations is illustrated by the fact that freight from San Francisco to Latrobe
costs but $5 50 per ton, while the cost from Latrobe to Sutter creek is
$12 per ton.
·
The claim now owned by the Amador company is 1,850 feet in length
upon the course of the ledge, north 220 west. The average dip is 71 o
east, and the width varies from 3 feet to more than 20, being 15 feet in
the lower stopes at the present time.
·
Mr. Browne's report, base_d upon such data as were attainable in June,
1867, represents the main or Eureka shaft to be 1,230 feet in depth.
Accurate surYeys made since that time establish the exact depth as
1,109 feet on the incline, or 1 1054 feet vertically. The lowest level is
1,084 feet on the vein, the remaining 25 feet being used as a sump. This
was especially required by the system ·o f drainage employed. Up to the
present time there have been no pumps in the mine, the water being
hoisted in large buckets. Most of the water was from the surface.
Old exhausted stopes in the upper part of a mine are often very troublesome in collecting water and conducting it into the deeper workings,
from which it must be hoisted or pumped at considerable expense. The
system of bailing instead of pumping is practicable where the water is
not too abundant; and this was the plan adopted and obstinately adhered
to by Mr. Hayward, as long as he owned and managed Eureka. The
system has certain advantages. The plant is inexpensive and easily kept
in repair. There is no trouble in sinking deeper, such as the readjustment of pumps, or pli'rhaps replacing them with others of larger calibre.
The same hoisting g·ear may raise water part of the time and ore the
rest. On the other hand a pump works steadily, without interfering
with other operations in the shaft, without constant manual labor in
emptying buckets, &c., and is adequate (if selected with proper forethought) to all the sudden or climatic variations in the quantity of water
entering the mine. The Eureka mine at, its present depth needs two
shafts constantly available for hoisting rock. Mr. Hayward's positiveness as to the superiority of buckets, enforced by his great pecuniary
success in managing the mine, went far to convince many minds that,
for this mine at least, pumps were not necessary. But Mr. Inch, a yery
experienced mining captain, now superintendent for the company, no
sooner took charge than he determined to change the system of drainage.
He will run a drain-tunnel near the Sluface to catch the water on the Yein
and keep it out of the lower levels; and the drainage in depth will be
effecte(l by means of pumps, to be placed in the south or Badger shaft,
(now being deepened for the purpose,) while the Eureka and middle
shafts will be devoted to hoisting rock. This is true economy.
It is possible that the popular reports that the profits of this mine
amount to $50,000 monthly, were at one time true. But it is difficult to
arrive at a just estimate of such a point, without considering the conclition in which the mine and mills are kept. About the first of March last
H. Ex. Doc. 54--2
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Hayward & Company sold the property to the Amador company for
about $750,000. (The Amador company which was formed in October,
1867, seems to have been merely Haywood & Co. under a new name.)
The production of the mine for several months preceding ami following
this transfer is as follows: ·
October.

Production ................................ .
Expenses. . . . . . . . . . . . . . . . . . . .............. .
Profit .............. - .. -----------------

$38,371 00
14,123 04
24,247 96

=============
November. Production ....................... . ....... . . · $37,060 97
Expenses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13,505 43
Profit .............. . ..... . ...... . .... . .

23,555 54

December. Production ................. . ............ . . .
Expenses. . . . . . . . . . . . . . . . . ................ .

$35,000 89
11,073 12

Profit ........................ . . . ...... .

23,927 77

Production ................. . .............. .
Expenses .............................. : .. .

$43,021 03
11,255 01

Profit ............ ·-----·------------ - --

31,766 02

January.

Total profit of four months, $103,497 29, of which $88,000 was declared
in dividends during that period. There were 3,700 shares, the par value
of which was $400. The dividends were $6 per share monthly, or 18 per
cent. annually on the capital stock, yet the mine was sold at $200 per
share. This is a fact which eastern capitalists would do well to ponder.
In the San Francisco market, where the value of mines is best understood, the stock of an active, successful mine is not intrinsically worth
par, unless it is pajing from 30 to 40 per cent. annually. In other words,
a mine earning profit at the rate of $300,000 per annum is worth in
cash, .under the most favorable circumstances, ouly $750,000.
I say "under the most favorable circumstances," for it is not often
that a mine is sold wh1le it is in good paying condition, with ample
promise for the future. When mine-owners look forward to selling
they are apt to neglect the necessary preparatory work for the future,
to make old timbers, old ropes, and old machinery last a little longer,
and in every way to get as much immediate profit, and postpone as much
inevitable expense, as possible. This was sadly true of the Mariposa
mineR. And, to a certain extent, it may be said of the Hayward. The
new company has spent a good deal of money in repairs, an<l will have
to spend more in necessary improvements. But the mine itself was well
opened. Messrs. Ash burner and J anin, two of the most careful and
impartial engineers on the Pacific slope, examining the property for the
purchasers, measured the quartz in the stopes, calculated its value from
the actual returns of large amounts worked in the mills, and computed
the total reserves in sight at 108,027 tons, with a gross value of $1,778,366.
The cost of mining and mHling does not exceed $6 per ton, leaving an
apparent profit of $1,130,204. A reduction of 25 per cent. for contingencies, over-estimate, &c., leaves $847,653 as the final net value of the
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reserves. At the present rate of about 2,000 tons ~ month, it would
take some :five years to exhaust the ore actually in sight and ready for
extraction.
The statement of this mine, from the books of the company, is as
follows:
·

Statement of the Eureka or Amador mine, at Sutter creek, Amador coun;ty,
California, formerly known cts Hayward's mine.
Date.

1867.

Number
of
tons
mined.

I Gross yield.

Per ton.

October...... . . • • • . . . • • . . . . . • • . . • • • . • . . . • . • . .
November.................. . . . . • • • • • . . . . . • . . .
December...... . • . . • • • • • • • . . . . . . . • • . . • • . . . . . .

1, 650
1, 568
1, 773

. $38,837 44
37,395 fi6
35, 103 06

Total.... . . . . . • . • • . . • . • . . . . • • . . . • • . . . • • . . . .

4, 991

111,336 06

$23 53
23 85
19 80

Average per month.... . . • • • • • . • . . • • • • • . . • • . . . ........•..
$37,112 03
$22 31
1868.
1=====1======1=====
January .....•.....•....••••...•••....••......
1,885
$43,077 05
$22 85
February ..••......•...•.•.•.••••.•••••.•••..
2, 106
47,245 46
22 43
March ..•.........••.................•....•..
2,259
52,787 25
23 37
April ......•.•................•.....•.•••...•.
42,023 43
22 29
1,885
May ...........•......•.....••..... ~ .... : • •..
43,769 82
19 87
2,203
June ..••••.....•....••......•. .. ....•.....•...
45,474 32
2,156
21 09
July .......••...................•••.•...••••.
2,229
47,198 69
21 J7
August ...••...•••...•••••.•••......•.........
45,094 33
2,243
20 10
September ...•..•..•......••.•.•....•.....•...
1,823
42,420 54
2:3 27
October ..••....•••...••...•••...••••......•.. (Not given. )
46,518 97
Total yield for 10 months ......... ~ . . . . . . • • • . . . • • • . . . . . . . $455, 609 86
Total yield for 13 months.... . . . . . . . . • • . . . . . . . . . • • . . . . . . .
566, 945 92
Mont.hly average, 1868...... ...... .... .. .... ...... ......
45,609 86
Monthly average whole period.......... . . . . . . . • • • • . . . . . • .
43, 611 22
Average yield per ton, 1868 ...............•...•••••..••••.......•......
Average yield per ton, 1867 and 1868 ...............••...................

$21 77
21 88
1

Dividends for 1868, $7 per share monthly. . . . . . . . . . . . . . . . . . $259, 000
Investments in property and improvements, equivalent to
about $1 per share monthly............................
40,000
Expenses of running mine and mill have varied from $14,000
to $22,000 monthly, averaging about $18,000, or, for 1868,
about. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 000
Total disbursements therefore about. . . . . . . . . . . . . . . . . . .

479, 000
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THE KEYSTONE MINE OF AMADOR COUNTY.

A
Profile of north shaft and workings-Scale, 100 feet to the inch.

Course of vein, north-northwest and south-southeast; dip 43° east. A A, north shaft
of Keystone, 380 feet deep; B, I 10 feet level: C, 190 feet level; D, 250 feet level ; E, 220
feet level, north; F, 360 feet level; at D the vein is pinched; I, 2, old ground stoped out;
3, old stope, in which the vein was 20 feet wide; 4 ditto, vein 15 feet; 5, the vein here is
spliced, and the bottom seam only worked out; 6, stope in four-foot vein.

The south Keystone shaft, 640 feet south of these workings, and
the Geneva workings, on a vein west, said to be the true mother lode
of Amador, are both unconnected with the north shaft, and at present
(June, 1868) full of water, having been drowned out by the severe rains
of the winter of 1867 and '68, and not yet reopened. The company
owns 2,800 feet on the Keystone vein, and 800 on the Geneva. The
quartz, like that of the Eureka and Oneida, is hard but not tough-a
"kindly mill-rock." The gold is apparently contained, for the most part,
in sulphurets. There are steam hoisting works at the south Keystone,
and a whim on the Geneva. The Keystone mill has 24 stamps (550
pounds) and no rock-breaker; blankets, sluices, and Hepburn pans are
employed in amalgamation; Hendy concentrators and shaking tables
in the concentration of tailings. The sulphurets (about 2 per cent.)
assay $300 to the ton, and have been treated by chlorination. A new
process was being tested during my visit, with what ;result I have not
learned. The company pays $60 and $40 gold, with board, monthly to
the first and second class miners; $50, with board, to mill-hands.
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Statement of the Keystone mine, Amador county, California, for the year
ending July 31, 1868.
Receipts:
Bullion .............................................. . $154,354 87
Premium on sales of bullion ..................... ·..... .
1,167 42
844 83
Cash on hand August 10, 1867 ....................... .
7,555 47
Amount of superintendent's account, August 10, 1867 ..
Total receipts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

163, 922 59

The above quantity of bullion was derived from about 12,000 tons
of quartz; average yield, $12 86 per ton.
Disbursements :
Real estate-bouse and lot .............................. .
Assay account-assays of bullion and ores ................ .
$515 52
Tax account-government tax on bullion. . . . . . . .
tax on property at mine. . . . . . . . .
549 18

$100 00
250 59

1,064 70
Insurance at mine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
556 25
Freight account--on bullion received. . . . . . . . . . . .
546 90
on coin forwarded to the mine. .
132 74
on materials, provisions, &c. . . .
982 81
- - - - 1, 662 45
Stationery at mine and in San Francisco . . . . . . . . . . . . . . . . . .
46 55
Interest paid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·
66 82
392 05
Team account-feed and livery . . . . . . . . . . . . . . . . . . . . . . . . . . .
Boarding-house account-provisions, &c . . . . . . . . 7, 939 17
cook and help. . . . . . . . . 1, 227 00
9,166 17
501 25
Machinery account-pump, &c ........................... .
296 71
Expense account, at mine and in San Francisco ........... .
Salary of superintendent. . . . . . . . . . . . . . . . . . . . . . . 3, 600 00
Salary of secretary. . . . . . . . . . . . . . . . . . . . . . . . . . . .
600 00
Salary of clerk at mine. . . . . . . . . . . . . . . . . . . . . . . .
465 00
4,665 00
Bills payable August 10, 1867.... .. .. . . .. .. .. . . . . . .. .. . .. 1, 696 33
Mine account-timbers. . . . . . . . . . . . . . . . . . . . . . . 4, 428 32
wood. . . . . . . . . . . . . . . . . . . . . . . . . . 1, 393 97
stones and materials. . . . . . . . . . . . 6, 123 22
sundries. . . . . . . . . . . . . . . . . . . . . . .
282 91
- - - - 12, 2'28 42
Mill account-wood .......................... ~ 11,568 91
castings. . . . . . . . . . . . . . . . . . . . . . . . 3, 002 66
stores and materials. . . . . . . . . . . . . . 1, 523 58
working sulphurets . . . . . . . . . . . . . . 1, 563 11
- - - - 17,658 26
Labor account-mine. . . . . . . . . . . . . . . . . . . . . . . . . . 29, 638 48
milL.......................... 7, 124 47
- - - - 36, 762 95
Water ditch account. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 644 13
Dividends paid stockholders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75, 000 00
Total disbursements ................................. 163, 758 63
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CHAPTER III.
THE QUARTZ AND PLACER MINES OF NEVADA COUNTY, CALIFORNIA.
THE EUREKA MINE, GRASS
VALLEY.

The mines of Grass Valley and Nevada City
were described at considerable length in Mr.
J. Ross Browne's last report.
I only add
sketches and explanations as to a few of the
principal mines, from which their condition and
prospects may be inferred. The management
of the mines and mills of this county may be
studied by the engineer with profit. There are
no :fitter illustrations of workmanlike mining,
timbering, hoisting, crushing, ·and amalgamating, than some of these companies present.

Croes Section-Scale, 200 feet to the inch.

Profile-Scale, 200 feet to the inch.

Course east and west, dip about 78° south. Thickness of vein, 2.16 feet; average, 5 feet.
A A, incline ; B B, a shaft, vertical (and so not properly in the incline profile) as far down
as the 300 foot level F; C, drain tunnel; D, E, F, G, 100, 200, 300, and 400 foot levels;
X X, cross-cuts from vertical shaft to vein; L, 60 foot level; R, roadway into ruine; W,
winze; P P, pillars of ground left standing, to support the vein-walls around the shaft;
V V, vein: Z Z, stringer accompanying the vein, at a distance of, say, 30 feet; 1 1, old
stopes ; 2, old ground : not valued for much; 3, 4, vein small and poor; 5, reserves; 6, vein
2-! feet thick, along hanging wall, and horse on foot-wall. Good ore.
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The total reserves in the Eureka amount to 15,000 or 20,000 tons, one
year's work in advance.
The Eureka mine, the foremost in California, is described in Mr.
Browne's report,. page 130. At the time of my visit in July, there were
:\.22 men at work in the mine, and 21 in the mill, besides 19 surface
hands, and five in the sulphuret works. Average wages were, at the
sulphuret works, $2 75 daily; at the mine, $2 75 above ground, $3
under ground ; foremen under ground $5, shift captains $4. The production was 376 tons weekly, yielding $40,000 to $60,000 per month.
The mill has 30 ~tamps, 10 at 700 pounds, dropping 68 per minute,
and 20 at 850 pounds, dropping 60 per minute. The light stamps
crushed without a rock-breaker 16 tons daily, and the heavy stamps 40
tons ; the relation between them is, therefore, as 1.6 to 2 in favor of the
heavy stamps. A large Varney .r ock-breaker increases the capacity of
the mill 40 tons in six days. Screens, No. 5 Russia-punched, equivalent to 40 brass wire. The pulp flows over blankets, and the tailings of these pass through " Eureka amalgamators ;" the blanket
washings are passed -through Atwood amalgamators :first and Eureka
afterward, the whole :finally passing over broad copper-plate sluices into
a system of tubs and settlers, whence it is finally drawn into large improved Stevens buddies, 18 or 20 feet in diameter. The more qu~ckly
the sulphurets are concentrated the better, since they lose in specific
gravity b~y oxidation. The last concentration from the buddies is put
in a tossing tub, after which it is ready for chlorination. The sulphurets
in the Eureka amount to about 1 per eent. of the quartz. In this mine
the richer the rock in sulphurets, the richer the sulphurets in gold. The
Eureka sulphurets formerly yielded $420 per ton, then $400, then as low
as $115, and now $200. Some of this is free gold that escapes the amalgamating apparatus. Mr. William Watt, the v.ery able and successful
superintendent, and Mr. Deetken, the chemist in charge of the chlorination works, say that when the Eureka amalgamator was introduced, the
yield of the sulphurets in the tailings fell off at once $100 per ton, so
much more free gold being saved in the first process.
The chlorination works of the Eureka mine are under the charge of Mr.
G. Deetken, who was the first to introduce the process successfully in
California. In accordance with my resolution to abstain in the present
report from all discussion of processes, I postpone the description of
chlorination until a future occasion.
Statement of the Eureka mine, Grass Valley, California, for the year ending
September 30, 1868.
The amount of quartz worked during the year was 15,944 tons. The
apparent cost of mining and milling was $12 54 per ton; but as there
was an excess last year of 610 tons of quartz on the surface and 500 tons
in the mine, the actual cost of working is reduced to $12 44. The apparent yield for the year is $30 36 per ton; but as $14,000 belonging to
last year's account was carried over to this year, the actual yield has
been $31 24 per ton.
Receipts:
15,944 tons of quartz at $28 36. _..................... _. $452,103 76
142! tons of sulphurets, at $154 32 . . . . . . . . . . . . . . . . . . .
22,030 10
Other receipts.........................................
9,752 33
483,886 19
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(The total given in the statement furnished me by authority of the
company was $484,076 23, but the individual items were the same as
al>ove. There was a mistake somewhere of $190 04.)
·
Disbursements :
DiYidends ...................................... __ ... _ $270,000 00
Extraordinary expenses ............................ _...
24,924 74
:Mining and milling expenses .......................... _ 209,479 87
Ca h on hand ................... _............ _..... _. .
22,604 93
527,009 54

Statement of the Eureka mine for the three years ending September 30, 1868
Receipts:
Bttllion . . . . . . . . . . . . . - ............................. .
Other receipts ......... - .... - ....................... .

1,578,701 41 ,
13,221 05
1,591,922 46

Disbursements:
Paid for original and additional ground, settling title, &c. __ $240,650 75
Dividends .................. -.-.-.-----.-- .. - ..... -.-- 670,000 00
Extraordinary expenses, construction, &c............ __ ..
96,604 18
Mining and milling expenses .......................... . 562,062 60
Cash on hand ................ __ ........ ________ _
22,604 93
1,591,922 4G
'I'HE NOR'l'H STAR 1.\HNE.

(One and three-quarter miles from Grass Valley.)

B

.A
Cro~s-section-Scale, 200 feet to the inch.
!For explanation of lettering see note under proffle.]
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Profile-Scale 200 feet to the inch.

Course, east and west ; dip, on the average, 21° 50' north, in the lowest level only 12° .
A A, main incline; B B, upper lode; C, pumping shaft, to raise water into mill; D, drain
tunnel; E, first level; F, second level; G, third level; H, fourth level; I, fifth level; K,
sixth level; L, seventh level, something over 300 feet vertical depth, and 892i feet on the
incline; M, shaft; N, Larimer incline ; 1, 2, 3, stoped out; 4, 5, 6, reserves.

The ground shaded from right to le has been worked out on the
upper vein; from left to right on the lower vein; and that shaded in both
directions is worked out on both veins. The rock at either end of the
sixth and seventh levels, and at the bottom of the shaft, is very rich, and
the reserves of the mine are extensive and valuable. The gross proceeds
of bullion from this mine in the sixteen months between July 6, 1867,
and November 11, 1868, were $320,390 66. Further particulars are not
in my possession. I judge that 50 per cent. of the above sum must have
been Pet profit. Discoveries of great importance are said to have been
made in the mine since my visit to it in July last. The value of the ore
was then about $34 per ton, and total cost of mining, milling, superin-
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tendence, and interest account, about $12 per ton. The vein varies from
10 inches to four feet in width, averaging about 14 to 18 inches. Contracts
for mining only are let underground at $1 50 to $2 50 per ton of quartz
raised, which seems very reasonable for a narrow vein. The arrangement of pumps to be hereafter employed is a 16-inch plunger from the
:fifth level up, and lift below, for sinking. This apparatus will have a
capacity of 1,000 gallons per minute. The maximum of water last winter
(a very wet season) was 668 gallons per minute. There were 208 men
employed in the mine and mill.
The North Star mill now contains 24 stamps, (950 pounds,) with a
crushing capacity of 45 tons daily. The power is supplied by a 40-horse
power engine, built in this county, where excellent mining machinery is
made. A similar engine in the same building does the mine-pumping.
The pulp from. the batteries is run over blankets, which are washed every
10 minutes. The washings are slowly fed into a close Atwood amalgamator, and run afterwards over riffles with quicksilver. All tailings are
concentrated in Hendy machines. The rock contains five to eight per
cent. of sulphurets, of which about four-fifths are saved; buddies will be
introduced to save the remainder. The sulphurets are sold or worked at
custom. chlorination works jn the neighborhood. They yield $80 to $200
per ton, (being from $4 to $18 per ton of quartz.) The clean-up of the
mill, July 8, after 12 days' run with 16 stamps, was $22,000, exclusive of
sulphurets. This is extraordinary, as it shows an average of $61 per ton,
or thereabouts. The high result is due to the occurrence jn the lower
levels of quartz thickly filled with free gold.
EMPIRE 111INE, OPHIR HILL, GRASS VALLEY.

B

Profile-Scale, 300 feet to the inch.

Course, north and south, or more exactly north-northwest and south-southeast; dip,
~1° _to 40° west; average :31° west; A A. old incline shaft 500 feet deep; B B, working
mch~e, ?40 feet deep,. (these depths are not vertical, but, like all profiles given, measured on
the mel me of the vem, the only true way to obtain a kno·wledge of the quantity of ground
open;) C C, drain tunnel; D D, 400 foot level; E E, f>OO foot level ; F F, 580 foot level;
G G, 680 foot l_evel; 1 J, ground worked out; 2 2, ditto, poor ore; 3 3, ditto, rich ore; 4,
~ew ground, vem poor; 5, new ground, vein two feet, very g-ood; t~, new ground, vein 15
mches, very good. At the south end of level D, the ledge failed ; at the south end ofF
on the contrary, there is a good vein of 18 inches.
'
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The claim of the company covers 2,100 feet, viz: 1,500 feet of the Ophir
Hill, ofwhich 1,200 are shown above, andGOOfeetoftheRushandLawton,
adjoining the mine on the south. This latter ground has been opened to
the depth of 300 feet and found very rich. The ledge in the Empire mine
varies in width from nothing up to :five feet. The wall rock is" greenstone," (altered slates') and the casings and horses between the stringers
of quartz on either wall are a rock of lighter color. A year and a half were
spent in shafting and other dead work, to get the mine into its present
shape, which, as the sketch shows, is highly workmanlike and symmetrical, giving assurance of reserves adequate to the capacity of the mill.
The pumps in the mine comprise a lift for sinking the shaft; a 10-inch plunger for raising the mine water to the drain tunnel, and an eight-inch plunger, sitting 100 feet below the tunnel, raises to the surface the water
needed in the mill. The company's 30-stamp mill is considered the most
magnificent in the State, though other mills, employing different apparatus, claim equally good results. The weight of stamps is 800pounds, drop
58 to 65 per minute; screens No. 40 brass wire; daily capacity, with a
Blake crusher, 40 tons; amalgamation in battery: copper plates, Hendy
concentrators and pans. About four tons of sulphurets in 24 hours are
caught in the mill. Below the tail-race two men working on shares
catch about six tons (they say) per month-probably more; which they
sell at $23. Still further down, another man catches two tons per month.
The ore averaged $30 38last year, and the monthly expenses were about
$12,000 per 1,000 tons reduced.
Statement of the Empire Mining Company of Grass Va,lley, Oalifornict, for
fo~trteen months, ending October 15, 1868.
Proceeds of reduction of 8, 735 tons of ore .... _.. . ........ $253, 632 15
Cost of milling and mining, including dead work and explorations.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 328 22
Net proceeds of 8, 735 tons of ore ................. _.. _.. .
A Yerage gro~s yield per ton ........................... .
Average cost of mining and milUng .................... .

94,302 93
29 04
18 24

(Noto by the secretary of the company.-The two last reductions were
from a low grade of ore, now exhausted, and produced from 1,950 tons
but $34,911 27, or $18 18 per ton; while the remaining 6,815 tons realized
$218,720 88, or at the rate of $32 09 per ton, which i considered the
avera()' valu of there erv ,)
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BANNER 1\HNE, NEVADA CITY.

Profile-Scale, 200 feet to the inch.

Course, north and south, (a little west of north;) dip, 45° east; width, 6 inches to 16
feet-average, 4t feet. Ore, sulphurets of iron, copper, lead and zinc, with a little free gold.
A A, main incline, 500 feet deep; B, C, D, E, F-60, 120, 220, 320, and 420-foot levels; I,
vein pinched; 2, vein, 6 feet: 3 3, horse dividing the ledge in two .

.At the cross-cut on the 320-foot level these two ledges are 16 feet
apart. The reserves in this mine are large and valuable. Water is only
troublesome in winter; two 30-horse engines pump and hoist. The shafthouse is on a high hill, and the mill in a ravine, 120 feet below. The ore
is let clown in cases on a steep surface incline. The mill is run by steam,
has 20 stamps, (600 pounds,) and 10 more now erecting. Capacity, 30
tons daily. Fine screens, copper plates, and blankets are used. The
blanket washings are worked in Knox pans, with revolving mullers or
travellers; the tailings are caught in rockers, in 2,500 feet of sluices and
a buddle at the end. Total yield of quartz, $27 50. Immediate concentration and chlorination of sulphtuets would be better.
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PITTSBURG MINE.

s <--

"-·

Profile-Scale, 300 feet to the inch.

A A, old shaft, 480 feet deep-lode at bottom 2 feet wide; B B, new shaft, 450 feet det>p;
C, SO-foot level; D, 260-foot level; E, 330-foot level; F, 430-foot level; G, cross-cut, ;~3
feet from new shaft to the heaved portion of the vein ; H, drift on vein from cross-cut, 130
feet southward ; K K, line of a slide, south of which the ledge is heaved forward and eastward; W W, winzes, or interior ladder and air-ways; l 1, old ground, worked out; 2 2,·
reserves.

This mine, formerly called the Wigham, is situated some 1~ mile
from Nevada City. The works were courteously shown me by J\fr. S.
D. Merchant, manager and part owner. The vein averages about 2 feet
in width, and the claim covers 2,000 feet, or from thw new shaft 795
feet north, and 1,205 feet south. The county rock is the peculiar
"greenstone" of this county. The ore contains some free gold, and a
large amount of sulphurets, of which, say, 1 per cent. is galena. Hanging and foot-wall are both firm, with little fluccan or "gouge." The
yield of this mine in June, .1868, was 480 tons, worth $19,260 70, not
including the proceeds from sulphurets chlorinated. The expense was
about $8,000. Forty men furnish the mill with ore; 36 are engaged on
dead work. The whole force in July was 95 men, of whom 5 were Chinamen, employed in surface-work. The mill has 10 stamps, (650 pounds,)
and is run at 80 to 85 drops per minute. Its capacity is 22 to 23 tons
daily. Sieves No.5, punched; amalgamation in battery, on copper plates,
in Hunter's rubber, (Eureka amalgamator,) copper plates again; tailings
caught in vats, concentrated on a rocker, and the sulphurets sent to
chlorination works. Tailings from the rocker concentrated in sluices and
a large concave ~uddle. Sulphurets not perfectly clean worked in a
Knox pan. I merely put these data upon record, postponing th'e comparison of them with the processes at other mills of Nevada county and
elsewhere to a future report on "Methods and processes." It will be
seen that the Pittsburg mill has light stamps and runs rapidly, while
the usual practice at Grass Valley is heavy stamps and slow speed.
Each style has its partisans, and good millmen do good work with either,
which makes it all the harder to decide upon ·their comparative merits,
,
except b;y close stud and prolonged and exact experiments.

" _'In ems IIIOlfet>lo
231267
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THE DEEP PLACERS OF NEVADA COUNTY, CALIFORNIA.

The following letter was written at my request by Mr. W. A. Skidmore, of San Francisco, an intelligent and experienced observer:
SAN FRANCISCO, July 21, 186R.
DEAR SIR: In accordance with a promise made to you at Grass Valley, I herewith transmit an account of my observations on my retum trip to this place through the "Blue Lead "
range of Nevada county, Placer county, and the quartz district among the foot-hills near
Auburn, Placer county I had only leisure to remain one day at Dutch Flat, one at Gold
Run, and one at or near Auburn ; and such information as I can communicate is more the
result of previous acquaintance with the country than of present research.
Throughout the route traversed as above, I was principally impressed with the decay of
the miujng towns and the depopulation of the country. If this should continue in the same
ratio as it has progressed since my first acquaintance with the part of country referred to,
(some five years since,) we will soon have deserted towns and a waste of country torn up
by hydraulic washings, far more cheerless in appearance than the primitive wilderness of
1848. The causes for this stagnation and the remedy are subjects for your observation and
reflection. I shall proceed to give the simple facts of the condition of the country.
Immediately to tbe east of the basin in which are situated the towns of Grass Valley and
Nevada, is a ridge running nearly north and south, and known as Greenhorn mountain.
On the east slope of this mountain we find the ancient channel known as the Blue Lead,
and on which are situated the towns of Hunt's Hill, Red Dog, You Bet, and Little York, in
Nevada county, and the towns of Dutch Flat and Gold Run, in Placer county. The lead
referred to is well defined to the north of Deer creek, Nevada county, and to the south of the
North Fork of the American river, in Placer county; but my remarks apply only to that part
of it lying between those streams, some 24 miles in length, but embracing at least threefifths of the mills employed in crushing cement on the Blue Lead.
For convenience of description the mining interests of this section may be classed under
three beadings, viz : hydraulic mining, cement mining, and river sluicing, the latter referring
to the washings of the tailings in the present water courses.
Hydraulic Mining.-Tbe auriferous deposit of this section is from three-fourths of a mile
to one mile in width, and the depth of pay dirt varies from 80 to ISO feet from the surface
to a bed of hard, cemented gravel, which is not sufficiently rich to crush under stamps, and
too hard to be disintegrated by the force of water. 'fbis bed of gravel, some fifty feet in
thickness, is underlaid by the peculiar blue cement which gives the channel the name of
"Blue Lead." Probably no part of this State has yielded as rich returns to the hydraulic
miner as the range here described; but this kind of mining is now only systematically carried on in one district on the range, known as Gold Run, Placer county. This district was
opened about four years since, and still bas enough ground left for two more seasons, exelusive of the present one. The yield for 1866 of this district alone, about two and a-half miles
in length, was estimated by the local bankers at $350,000; for 1867, $500,000. The yield
of the present year will not probably exceed $400,000; but this is owing to a miners' strike
against the ditch companies, which prevented the early opening of the claims, and not to a
deterioration of the character of the auriferous deposit. The present price paid for water in
Gold Run district is 17 cents per inch for ~4 hours, a reduction of nearly 20 per cent. from
prices of previous seasons, but still not enough to satisfy the demands of most of the ground
owners, who prefer to await a further reduction. These companies use from 350 to 600
inches. This water passes out of the gauge boxes with a pressure of six inches above the
feed aperture. The banks here are from 100 to ~00 feet in heig-ht, and of more uniformly
a gold-bearing ebaracter than any distriet now being worked in the State. The tailings
from this district run into the North Fork of the American river, and are there lost. In the
Nevada county end of the range described, hydraulic mining is still carried on extensively
in places, but not with as good results, though water is much cheaper in some eases, being
as low as 10 cents per inch for 24 hours. The towns of Hunt's Hill, Red Dog, You Bet,
and Little York were formerly the centres of active hydraulic operations; but this kind of
mining is now laboring under the depression incidental to this business throughout the State,
though there is still a vast field for it.
Cement mining.-Tbe gold· bearing cement lies next to the bed-rock of the ancient stream,
and can be worked with profit where the channel bas been reached, for a thickness of from
10 to 20 feet, and a width, which varies with the conformation of the channel, of from 20 to 40
feet-the pay being richest where the channel is narrowest, as a general rule. This channel
is, doubtless, as continuous as the auriferous deposits above it, but has only been opened
at spots which are designated by the location of the towns heretofore Ilamed. No braneb of
mining is attended with more risk and uncertainty than this, but when successful the yield
is enormous. This kind of mining will eventually be extensively prosecuted throughout this
range, but not until some cheaper process is diseovered than the one now in general usethat of crushing with stamps. Whether the " Cox" pan," with some improvements, will
* A new pan, in which the cemented gravel is broken by revolving arms, and the auriferous cement drops
through a grating which retains the barren boulders. The object is to avoid the necessity of crushing the
whole mass.-R. W. R.
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not present the facilities desired, is a question which the experience of this year will decide.
It is estimated that a stamp will crush quite as much of the hardest cement as of quartz.
The larger bouiders are thrown out at the dump-house, where the cement is broken up preparatory to the cement being fed in the batteries. • The gold, being mostly free, is caught in
the batteries by amalgamation; the pulp thence passes over copper plates and in sluices.
Without claiming to be an expert in such matters, I have no hesitation in saying that 20 per
cent. at least of the fine gold is needlessly wasted and lost, for want of longer sluices and
settlers. Probably 33 per cent. of all the gold is lost, as some of it is rusty and needs grinding.
Of the 17 mills located on this channel, but two are run by steam, the others having waterpower. One of these claims, which I visited two years since, was being run at an expense, for
mill and mine, of $500 per week. This claim was open by a bed-rock tunnel 1,000 feet
long, with sufficient fall to drain and carry the cement to a ten-stamp mill run by waterpower. The receipts of the owners, at that time, were not less than $2,500 per week, and it
has steadily paid larg-e profits ever since. An adjoining claim was noted for a production of
$60,000 in 90 days, about the year 1865. A few miles above I visited a claim which had
cost its owners $30,000 without getting any return. ·This latter claim took out their cement.
through a shaft 135 feet deep, and were much troubled with water. This mill, (ten-stamps,)
hoisting and pumping works, were run by water-power, which alone cost $25 per 24 hours.
I learn that they have struck pay dirt this season. The claims in the vicinity of the town
of You Bet have proved the richest on the channel. Two and a-half miles southerly of Gold
Run the same channel has been found at a point where it crosses the North Fork of the
American, or, more properly speaking, where the North Fork has cut through the ancient
channel. At this place (Stone's Mill) the bed-rock terminated abruptly, about 1,000 feet
above the present level of the water of the North Fork of the American, and the cemented
mass was plainly exposed to view. An eight-stamp mill was erected, and the mass worked by
breaking· it down, having first loosened it by heavy explosions of powder, in drifts run for
the purpose. In consequence of the great facilities thus presented, this claim has steadily
paid since the commencement of the enterprise. I visited this ground a few days since,
while at Gold Run, and do not think they are in the centre of the channel, but on a shelf of
bed-rock. I form this opinion from the absence of the large boulders, petrified trees, brush,
sand-banks, &c., usually found in the channel. This channel runs northerly under the
Gold Run district to Little York, and perhaps Dutch Flat. Southerly, it makes its appearance at the same elevation on the opposite bank of the North Pork of the American, near
Iowa Hill, from whence it is easily traced for many miles. The town of Dutch Plat, which
lies to the north of the Gold Run district, is not on the direct north and south line which the
channel seems to follow ; nevertheless deep explorations there this summer have disclosed
the presence of the Blue Lead, but whether on a bend of the main channel, or on a feeder or
a:ffiuent, cannot be positively known. The following are the number of mills and stamps
erected on this part of the Blue Lead:
Locality.

I

Mills. Stamps.

Green Mountain _________ . _. ______ . _____ • ______ . ___ • _____________ . __
Hunt's
Hill
(Gouge-Eye)---------------____
·--------------·
Red Dog
. _____
. ___ .. ____ . ___ .. __________----·---·
.. ____ . __
. _____
. _____ . ____ .
You Bet. __ . __ . ___ . _. __ . __ ... __ .. __ . _____ . _______________ . _. _______ .
Little York . ____ .. _______ . __ .. __ . ___ . _ . _____ . _________________ . ____ .
Dutch Plat .... _________ . _______ .. ________ . ____ • _____ . ____ . ____ . ___ .
Gold Run . - - - _- . - - - - - . - - - - _ . __________ " ______________ - - _- _- ... - - - - -

1

4
8

Totals. ___ . __ • _ ___ •. ____ - _____ . ______ . _______ . _ . ___ -- . _- _-. __ -.

19

164

~

1
3
4

6
3
]

lO

24
36
5fl

26

NoTE.-Of these 164 stamps not more than 80 are running this year.
The channel is often said to be "lost," and this accounts for the number of claims lying
idle. More properly speaking, they have come upon an unprofitable spot in the channel not
favorable to the deposition of gold--though sometimes it meanders out of a particular claim.
River sluicing.-The range I have described presents extraordinary attractions for this
class of operations, which are now prosecuted but on a limited scale, but destined to become
one of the greatest interests of this part of the country, on account of the number of large
streams crossing or running parallel with the best mining ground, and which are filled to a
depth of from :)O to 50 feet with the accumulated tailings of 10 years of extensive hydraulic
mining. The most prominent of these streams are the Bear river, Steep Hollow creek, and
Greenhorn creek; there are, besides, many ravines and canons, noted for the extent of their
accumulations and tbe former rich character of the adjacent ground. In the early days of
hydraulic mining, no allowance was made for the existence of fine gold, and this eharacter
of wealth was carried off by the strong and rapid streams of water running over the sluice
boxes, which were then of a steeper grade and much shorter than those now used; besides,

- -- - - -- -
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the advantages of " dumps " and " undercurrents " were then unknown. The result was
that a large proportion of the gold was lost-probably one-half-and now lies on the bottom
of the streams which were the receptacles of the tailings. A preliminary survey of Bear
river was made several years since with a, view to the inauguration of an extensive system
of tail-sluicing, but the fall of the stream not being sufficient to carry off the tailings, the project was temporarily abandoned. This object can, however, be accomplished by running a
tunnel, a mile and a half in length, through the ridge dividing Bear river from the North
Fork of the American, which latter stream is several hundred feet lower than Bear river, and
laying the sluice boxes in the bottom of this tunnel. Should the project of Sanford & Co.,
of running off the tailings of Greenhorn creek, prove remunerative, this immense work will
doubtless be undertaken. Sanford & Co. have purchased and located ten miles of Greenhorn creek, and commenced putting in their sluice boxes last year. They were much damaged by the extraordinary high waters of last season, and their experiment has not yet demonstrated the profit of this class of operations, but practical men express no doubts of their
eventual success.
Present condition and future prospects.- If the condition of the mining towns along the
route I have laid out is to be taken as a criterion of the mineral wealth of the country, then a
very discouraging picture would be presented. But to do this would be to do an injustice to
a district which I believe is yet destined, with the aid of capital, to add millions of dollars to
our circulating medium. The causes of the decay of those towns are easily found. The
large sums of money which the mines have yielded have not been spent here in making
homes and opening new channels of mining enterprise, but in the majority of cases the miner,
as soon as he made his "pile," has gone elsewhere to spend it. With the new population
which thee ountry requires this will not again occur. The soil, which a few years since was
thought worthless except for the gold it contained, is now demonstrated to be productive, if
not of all the necessities of life, at least of all that make a home luxurious and pleasant. The
grape, fruits, and vegetables of all kinds grow here with a profusion elsewhere unknown, and
the new class of miners will learn that here they can provide themselves with homes which
will make life endurable without the enormous gains expected in early times. Nearly all
these towns have, at some period, been destroyed by fire and rebuilt in a day, but now they
are suffering from the equally sure but slower ravages of time The town of Red Dog has
not one-half its buildings occupied, and at present none of the cement mills at that place are
running. You Bet still retains some of its former prosperity. Little York has deteriorated
nearly as much as Red Dog. Dutch Flat, a few years sinee, Lad a population of 2,000; at
present I should judge the population to be about 1,000. On the main street, here, we find
dilapidated sidewalks, vacant hotels and stores, and an occasional ruin of a house which has
fallen from the rotting of the timbers which supported it. Hunt's Hill (known in early days
as Gonge-Eye) is supported by the cement mills of the Gouge-Eye and eastern companies,
whose claims have steadily paid for several years past. Gold Run is the only prosperous
town ou the part of the Blue Lead range I have visited.
This part of the country is now passing through a crisis. It is an interregnum in which
mere labor has nearly exhausted its efforts, and capital has not yet come to its assistance.
The gold is in the ground, but not so near the surface as to be extracted by mere labor.
Enterprises of great magnitude, requiring capital and engineering skill, must be prosecuted,
and when completed this region will enter on a career of prosperity which will last for 20
years or more, and repay their projectors I 00-fold. This is not a mere visionary statement,
but is founded on observation and an acquaintance of several years with the resources of this
range. The tailings of the rivers must be worked over; Led-rock tunnels must be run in the
ridges, for the double purpose of drai11ag-e and the extraction of th e lower deposit. To give a
few instances : The hydraulic ground of Dutch Flat, one of the richest localities in the State,
is not all washed off, but operations have ceased for want of fall. Let a bed-rock tunnel
2,000 feet in lt'ngth be run from the level of the Bear river, under the ground to the back of
the town, and a new bench, 100 feet in thickness, can be run off over sluice boxes, to be
placed in the bottom. The existence of the blue lead under this ground has been demonstrated by the prospecting shaft of Mr. James Taef, of this place. The cement could be taken
out through such a tunnel, which would necessarily drain the whole lead; but it lies so deep
here that iudividual enterprise on each claim, in raising and pumping, will not pay. Such a
tunnel, by means of drifts, would work the whole lead at this place. There is an abundance
of gravel here, and the miners in some cases offer half their claims for machinery to work it.
Such machinery, with water power, and including an extra $1,000 for putting the claims in
better working order, would not cost more than $4,000-a high estimate. It has been estimated that the main tunnel above referred to would cost $25,000, but I think this too low.
Near Gold Run it is contemplated to run a large tunnel, with double set of sluice boxes and
tramway for cars, a distance of 5,000 feet. This will 11ot be needed for several years, as there
is yet plenty of fall, but it is wisdom for the miners to take time by the forelock . The ground
under which this will run is as 1ich as any in California, and the blue lead is developed both
to the north and south of its proposed course. The estimated cost of this project is over
$150,000, and work will be commenced this season. This tunnel will begin to pay when the
first l,OOO feet is completed, and at 2,000 feet it will strike the channel of the ancient stream,
and thence run at right angles parallel with it. Millions of cubic yards of auriferous dirt and
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gravel must run through this tunnel, whic.h debouches int~ a deep ravi~e: from _which the
tailings will find their way into the North Fork of the Amenc~n. \V.hen It 1~ c.onsidered that
the usual two weeks' "clean up" on the sma~ler of these claur~s, usmg _350 mches of water,
is rarely less than $3,000, can any doubt be felt of the necessity of this work? ~here are
many other projects which could be mentioned, but bf\ing of the same nature, these will suffice.
The best mining properties in California, at Smartsville, Yuba county, and San .Juan, Nevada.
county, owe their value to extensive works of this na:ture.
The capital necessary to prosecute these great proJects must come from the east or from
Europe. Here in California we are acc~1stomed to high ra~es of iute~·e.st a?d punctual pay~
ments. No man puts his money out without the expectatiOn of I:eahzmg. m a few. months,
by a sale, or getting his interest promptly every month. The capital reqmred here IS of that
class which can wait patiently for a year or two without a return; but. when that return.
comes it will be nearer ten per cent. per month than one per cent. on the mvestment,

CHAPTER IV.
GIANT POWDER AND COMMON POWDER.

A ride of eight miles over somewhat steep and stony bridle-paths,
from Bear Valley up Mount Oso, over its crest and along the other side,
leads from the Mariposa estate t,o a very interesting mine, in the same
county, known as the Oaks and Reese, or Hunter's Valley mine. A vein,
bearing the local name of Blue Lead, strikes northwest through Hunter's valley, parallel with the Mariposa veins. It is generally found to
yield a low grade of mill-rock; but at various points it is joined by small
quartz cross-feeders; and these are often rich, and sometimes appear to
" enrich" the main lode. At the junction of one of these, known as
Little Lead, with the Blue Lead, the Oaks and Reese mine is situated.
The average thickness of the Little l.Jead in this mine is fourteen inches;
that of the Blue Lead, about two feet. Both are very hard quartz, with
"greenstone" (probably altered conglomerate) walls. There is no selvage
or "gouge" on either wall, of which advantage can be taken in drifting
or stoping, and the faces and natural headings of the quartz incline in
such a way as to increase the difficulty of back-stoping. Indeed, the
stopes in this mine are all underhand. The workings comprise a shaft
233 feet deep on the junction of the veins, levels of 228 and 85 feet, at the
depth of 150 and 200 feet respectively from this shaft, west, on the Little Lead, and a, level at 130 feet, southeast, on the Blue. As the veins
(especially the Little Lead, which has furnished about three-fifths of the
quartz sent to the mill) are so narrow, a good deal of hard country rock
is blasted in stoping, and besides this it is necessary to keep driving
levels and preparing new ground. It is easy to understand that these
circumstances make the cost of mining very great. In fact, while the
crushing and amalgamation of this quartz are effected in the beautiful
ten-stamp mill belonging to the mine, at an expense of about $3 per ton,
the extraction costs some $20 per ton. The average yield of the quartz
in mill is said to be $30, and the quantity crushed daily is about 15;tons.
The mine is owned by a company of San Francisco capitalists, and superintended by Mr. Cassell, an intelligent, enterprising and experienced
miner, whose name will be remembered by Washoe or Reese River
pioneers.
Mr. Cassell had been using the new Giant powder exclusively, for
more than a month, at the time of my visit, in. June, . and very courteously placed at my disposal the results of his experience with it. T.o
make these results useful to others, the~r should be accompanied with a
description of the conditions under which the work is performed; and
H. Ex. Doc. 54-3
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hence I have given the above details, which I consider essential to the
full statement of the case.
It is evident that this mine is one which would profit largely by a
reduction of mining costs, since so large a proportion of its expense lies
in that item. At some of the mines on the great Mother Lode, where
hundreds of tons are not unfrequently thrown down at a blast, and where
a wide, soft "gouge" along one wall enables the miner to keep two or
three sides of the rock free, and give the powder the greatest opportunity to " lift" without waste of power, the cost of drilling and blasting
per ton is so low that a reduction of one-third, even if it could be made,
would not greatly affect the general count; but mines like the one I
am describing have comparatively little tim bering; and the various
expenses of hoisting, transportation, &c., are overshadowed by the great
item of labor, which forms, I think, in this case, more than one-third
of the cost of extraction.
In the second place, it is in just such hard rock, disadvantageous for
common powder, and especially in running levels or sinking shafts, that
instantaneous and powerful explosives like nitro-glycerine and Giant
powder show their superiority. They never go out of a hole as if it were
a gun-bore, or leave a large portion of it standing, so much labor wasted.
They tear to the bottom, and act in all directions without waiting, as it
were, to find the line of least resistance.
The richness of the ore is another reason for using the new powder, as
I shall explain hereafter. The ventilation of the mine is good, and the
smoke of the powder soon disappears fi'om the stope. This is a most
important consideration, if, as some say, the smoke from nitro-glycerine
is injurious to the health. The experiments in which I participated did
indeed give me a severe headache; but the blaster who fired the shot,
and entered the stope immediately to observe its effect, said that, now
he was accustomed to it, be suffered no more inconvenience from it than
from common powder. I fancy that the talk to the contrary is inspired
by the prejudices of the miners, who are generally hostile to anything
new, and have special reason to oppose this material.
Before proceeding now to present the comparative statement of cost
and work performed by the two systems, I will mention one interesting
fact, for which Mr. Cassell vouches. It is popularly supposed that the
Giant powder can only be exploded by means of the fulminating cap.
But Mr. Cassell having on one occasion charged a hole with it, and
tamped lightly with clay, the charge fired itself in about 15 minutes.
On another occasion a hole was charged, aud water poured in, as usual.
(No tamping is required; the water softens the mass of powder in the
hole, and the fuse, with cap attached, is then run down into it, just llefore
firing.) Leaving the place for a few minutes, Mr. Cassell, on his return,
· found the water boiling. Thinking it best to fire the hole as soon as
possible, he inserted anu lit the fuse, and retired precipitately. The
explosion took place before the fire could have reached the cap in the
ordinary way. These facts seem to show that when the powder is confined, it generates a gas which causes sufficient pressure and heat to
explode the whole. The powder under water, Mr. C. thinks, would not
have exploded without the fuse, as gas was apparently escaping through
the water. It is well that persons using Giant powder should take care
not to leave loaded holes standing, but, in all case~, load and fire immediately. The true way (adopted at this mine) is to employ for every
shift 'two powder-men, whose business it is to fi.re the holes and clean
out the stope. Meanwhile, the gang of drillers can be putting in new
holes in another stope. Where the rock is very rich, there is a great
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incidental saving in this plan, since no one but the powder-men has any
chance to pocket valuable specimens; and these men can be selected for .
honesty. It is much easier to find two trustworthy men in this respect
than twenty or thirty. I saw quartz from this mine so plastered and
filled with gold that a single shift of miners, doing their own blasting,
on the usual system, could have carried off hundreds of dollars in their
pockets, and no one the wiser.
Mr. Cassell has found it most economical to reduce the quantity of the
new powder and the size of the drills, keeping the amount of rock moved
per foot of drilling as it was before. Increasing the quantity of powder
does not increase the effect in the same proportion. This system renders
it easier to institute a comparison. I should remark that the most
economical point, as to the size of charges, had not yet been reached.
There was st.ill powder wasted in the blasts, and it was anticipated that
the figures given below would be still further reduced. The results were
as follows:
With common powder daily.
Two shifts, 15 drillers, at $3-15 strikers, at $2 50 ........... __ _ $82 50
Two foremen, at $125 and $100 per month ................... .
7 50
Powder, one keg, at $3 ..................................... .
3 00
Candles .................................................. .
3 60
Total .............................................. .
Total work, 105 feet drilling, with the large 1~-inch steel-cost
per foot ................................................ .
With Giant powder daily-the same number of minersTwo shifts, 30 drillers, at $3 ....... ~ .............. _........ _.
Two foremen, as above ..................................... _
Four powder-men .............. . .......................... .
Powder, 10 pounds, $1 50, less 5 per cent. for cash ........... .
Candles .................................................. .

96 60
$0 92
90 00
7 50
12 00
14 25
3 80

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 55
Total work, 2()6 feet of small1-inch drilling-cost per foot _.... $0 51
Now since the small holes with Giant powder do as much execution
·as the larger ones with common powder, the comparative cost of using
the two materials is as 51 to 92 in favor of the former. This gain arises
from the fact that in boring small holes, each man works by himself, and
two men drill at this mine in this way 200 inches of small holes in a day,
against 84 inches of large holes on the other system, where one holds
and the other strikes. It must be borne in mind, also, that in this case
the drillers have no time wasted in charging or firing. All that, as well
as cleaning out the stope, is done by the powder-men, while the rest are
at work drilling elsewhere.
•
The miners foresee that this change reduces the necessity for skill on
their part, and will lead to the introduction of unskilled labor. With
only a small drill, a foreman to set the holes and a powder-man to fire
them, a Chinaman is as good as anybody, say they, and the skilled drillers and strikers will be superseded. This will not happen while there
is so much else for Chinamen to do, and so little desire on their part to
engage in underground work. Still our miners would do well to consider that if they persist in demanding of a struggling industry, wages
which are (in many parts of the Pacific States) out of proportion to the
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cost of living, that industry will be revenged upon them by betaking
itself to cheaper labor.
In this connection the following account will be ot interest, as showing
what can be done with common powder in blasting, when conditions are
favorable.
By the courtesy of Colonel George H. Mendell, of the United States
engineers, San Francisco, and his assistant, Captain C. W. Raymond, I
obtained some facts on this subject, relating to operations last spring in
the bay of San Francisco, which are worthy of preservation.
Colonel Mendell is in charge of the government works at Alca,t raz
island and Lime Point in the harbor of San Francisco, and elsewhere on
this coast. In connection more especially with the work of Lime Point,
some very successful blasting has been accomplished under his direction.
Lime Point and Fort Point are the two side-posts of the Golden Gate,
through which the commerce of all nations passing enters the bay. It
is intended to occupy these points with twin forts ; and Fort Point, as
its name implies, is already fortified. At Lime Point, however, there
appears, where the fortifications should be, a rocky hill, about 250 feet
high, and inclined some 45 degrees. This hill it was necessary to
remove in order to prepare a site. The estimate of cost made beforebaud demanded a large sum; but the skill and ingenuity of the engineers,
and the favorable character of the rock, have already made it evident
that the necessary work can be done at comparatively light expense.
About 20 feet above the water a small tunnel was driven into the hill
for 60 feet, and from its interior terminus a second gallery at right angles
to the first, and parallel with the face of the hill, was driven for a like
distance of 60 feet. Two chambers were excavated in the second gallery,
one at its extremity and one about 45 feetnearerthe corner. These two
chambers received charges of 4,000 and 3,500 pounds of blasting powder, manufactured by the California Powder Company. The charges were
connected with each other and with Beardslee's magneto-electric apparatus outside, and both tunnels were tamped with clay and sand to the
mouth. The tamping was tightly rammed. The effect of such a blast
of 7,500 pounds of powder, and the relative economy of the operation as
compared with ordinary methods, have as much interest for mining as for
military engineers. The state of affairs previous to the blast may be
recapitulated thus : The above-named charge of blasting powder, in two
portions, occupied a line 50 feet from the face of the hill. Above it was
the weight of 250 feet of rock, and behind it a practically immovable
mass. The rock is the well known San Francisco slate, considerably
contorted, fractured, and decomposed, yet lying on the whole so that
when the blast should have thrown out the foundation along the line of
least resistance, the superincumbent mass, to an unknown extent, might
be expected to tumble into the sea. It should be noted that the line of
effective work (50 feet) exceeded the distance between the two charges,
(45 feet,) hence the forces of explosion would meet before they coulu find
vent through the lifted rock. The arrangement secured a maximum
e:fl'ect. The sagacity and accuracy of these calculations was confirmed
by the thoroughly successful result. The simultaneous explosion ofthe
two charges was perfectly accomplished. There was no violent noise
and no scattering of fragments-in other words no power was wasted.
A little smoke and :flame escaped, and the whole lower face of the hill
moved silently and majestically outward, falling down into the sea, and
followed by immense portions of the overlying rocks. For several hours
the effects of the blast continued, until some 40,000 cubic yards or
80,000 tons of rock had been displaced, and a large portion of it actually
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rolled into the sea. The entrance tunnel, up to the point of turning, was
left intact, with its tamping, so thoroughly had the force of the explosion
been utilized. The tunnel being reopened, a short elbow was made on
the side opposite to the former gallery, and a chamber constructed for a
second blast of 2,650 pounds. The tunnel being tightly tamped as before,
the blast was fired with equally favorable results. The rock being considerably disturbed, even where not actually removed by the first blast,
there was naturally more noise, and many -small fragments were }lrojected a considerable distance; but this incidental waste of power was
compensated by the greater ease with which the masses of rock already
losened were moved; and the apparent effect of the second blast was
even greater than that of the first. Some 20,000 cubic yards were added
to the 40,000 already displaced. The economical aspect of the case is
conclusive enough. A hundred and twenty thousand tons of rock thrown
out with two blasts at a cost somewhat as follows:
For tunnels, powder, and tamping, first blast ____ . . . . . . . . . . . . . . $2,000
For reopening tunnel and second blast ................ - __ . . . .
500
Total. __ .. _____ .. _. _... __ .. __ ........ _. . . . . . . . . . . . . . . 2,500
Or two and one-twelfth cents per ton! The powder costs 10 cents per
pound. Labor about three dollars per day. All these sums are reckoned
in coin.
I do not hesitate to say that no other explosive now known would do
as well as this under these circumstances. Both nitro-glycerine· and
dynamid or " Giant powder" are far too rapid in their action to be
employed where lifting, and not shattering, is the effect desired. In tunnels awl shafts, and frequently in stopes, where there is great tension
of surrounding rock, and little working face, these violent agents are
more in place. The dynamid is rapidly disarming the feeling of apprehension so generally entertained towards all forms of nitro-glycerine,
and coming into extensive use among the mines. The secret of its
manufacture is not very profound. The engineers, in opening the
tunnels to which we have alluded, employed dynamid which they pre- ·
pared for themselves, at first by saturating sawdust with nitro-glycerine,
and afterwards by substituting for the former material fine sand.
The effect of the mixture is purely mechanical; and this being the
case it is much better to employ a substance of indifferent inorganic
character, like silica, than to absorb the nitro-glycerine into organic
fibres, which may induce a spontaneous decomposition (not to say explosion) analogous to that of gun-cotton. When sand is used, there is no
absorption, but an enfilming of the particles with nitro-glycerine, which
answers the same purpose.
There is a deposit near San Francisco of infusorial earth, which is sold
under the fanciful name of "electro-silicon," as a polishing powder. This
fine siliceous earth is admirably calculated for the manufactur~ of dynamid,
and the article, as manufactured by the regular agents there, is apparently (and most probably) nothing more than" electro-silicon," saturated
with nitro-glycerine. It is true that the Giant powder has more the
appearance of moist sawdust; but the grains are soft and pulverulent,
like those of moistened flour. In spite of the high price of a dollar and
a half in gold per pOlmd, the new powder is in great demand, and its
use in many cases effects a great saving. Half inch bore-holes and single miners are taking the place of the great two-inch drills with "two
to strike and one to hold;" and the high cost of dynamid (fifteen times
that of powder) does not outweigh the great saving in labor and room
which it involves.
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SECTION II.
NOTES

ON

NEVADA.

CHAPTER V.
PRESENT CONDITION AND PROSPECTS OF THE COMSTOCK MINES.

Frequent reports and descriptions contained in pamphlets and periodica-ls, and the voluminous evidence adduced in numerous litigations,
together with tbe decisions of judges and juries, have given to all persons interested in mining a general notion of the topography and geology of the Washoe country, through which courses the Comstock lode;
while the forthcoming work of Mr. Clarence King and his party will
doubtless embody the results of patient and thorough scientific research
into the details of the character ot the vein. I do not know to what
conclusion those gentlemen have come, as to the points discussed in this
report; but while I willingly leave to them the task of description and
discussion, I feel justified in putting forward with some confidence
the following opinions as to the present condition and prospects of the
mines, based partly upon my own obsetvation, and partly upon the notes
of Mr. C&sar Luckhardt, (author of a valuable paper on the concentration of ores, in the preliminary report of J. Ross Browne,) a mining engineer, whose thorough familiarity with every foot of the Comstock e:qtitles his views to the highest con~ideration. To explain the sequel I shall
premise a partial statement of the
GENERAL CHARACTERISTICS OF THE VEIN.

The Comstock is situated in a heavy belt, consisting principally of
metamorphic rocks, but trachyte occurs in many places in the immediate
vicinity of the vein. It bas a general north and south course and an
easterly dip, and has been traced on the surface for more than 27,000
feet. Of this great length about 19,000 feet have been actually explored,
and comprise the locations of the principal mines .. The western boundary or footwall of the vein eonsists of a syenitic* rock, which is divided
from the vein-matter by a seam of bluish-black crystalline rock, resembling aphanite, and locally termed "black dyke." The eastern bomidary,
or hanging-wan, is not so well defined. For about 16,000 feet along the
most developedt portion of the vein, it consists of a ferruginous felspathic
porphyry, in various stages of decomposition. up to that of plastic clay;
but both north and south of this, it gradually gives place to diorite, and
finally to a syenitic rock which can scarcely be distinguished from the
foot-wall. The notion that the Comstock is a "contact vein," between
two (lis tinct formations, appears, therefore, to be an erroneous one. The
width of the vein, as far as developed, may be said to average about
175 feet. Near the surface it was in places 1,100 feet; and in other parts,
* I write this chapter purposely without reference to the masterly essay of Richthofen on
the Comstock vein-not because I do not acknowledge its ability, aud, in the main, agree
with its conclusions; but because an adoption and free use of them would add little to the
authority of that work, and detract from the independent value of this.
t Developed, I mean, by mining work.
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especially the northern portions of the Yein, the walls were found to
come very close together-in miners' phrase the vein is "pinched." As
the outcrop runs along the steep eastern slope of Mount Davidson, the
Yein appears, judging from the east wall, to dip under the mountain ;
and many of the early vertical shafts, sunk to pierce it in depth, were
therefore located on the western side, while the true dip is to the east.
The popular expression is, that the vein is " overborne" by the mountain
and changes its dip near the surface ; but this, like almost all the miners' terms in all countries, is the statement of the exact reverse of the
truth.* The fact is that the eastern part of the surface, loosened by the
formation of the Comstock fissure, slid or subsided, opening a wide gap,
into which fragments of the country rock, always from the east, fell.
These, acting as wedges, prevented the fissure from closing by the weight
of the hanging wall, until it was filled with mineral. There is nothing
abstruse in this explanation; but it must be borne in mind that neither
the opening of the fissure, the movement of the country rock, nor the
deposition of mineral matter were necessarn~~ sudden and violent. Sir
Charles Lyell has ably shown that in allprobability the most stupendous
geological disturbances have been the result of the slowest processes.
The only sudden gt'ological operations with which we are familiar are
Yolcanic ones; and these are seldom connected with the immediate production of mineral deposits valuable to man.
The large masses of rock which fell into the fissure all came, as I have
said, from the east wall; and this partly explains the irregularity of that
wall, while it also produces the appearance of a variable dip, first west,
then vertical, and finally east. There was much money lost by the early
belief in a west dip, since expensive buildings and machinery were necessaril;y removed, when the truth wa8 discoYered, from the west to the
east side of the vein, and much costly excavation was wasted. Whether
the ore and gangue of the Comstock came from the east or west, or from
immeasurable depths, I shall not discuss. It seems to me that the nonmetalliferous portion of the vein matter, near the surface, has been
affected more or less by the decomposition and re-crystallization of the
r"nstituents of the country rock. But I shall not pause to undertake a
discussion for which I do not feel sufficiently prepared. Such suggestions as I may venture will be more appropriate in the sequel.
One very prominent feature in the Comstock is the occurrence of alternate metalliferous and unproductive courses or bodies of ore, imbedded
in the matrix. The unproductive masses constitute by far the larger
*It is a curious fact that miners always "put the cart before the horse," in describing the
phenomena of their profession. For instance, if a vein, in some rich zone or pocket, is
accompanied by side crevices or" stringers," which also carry valuable ore, it is said that
the "stringers have enriched the vein;" if a "horse," or mass of country rock lies in the
middle of the vein, and the ore continues aronnd both sidrs reuniting beyond. the vein is
said to have split and come together again; if a vein is broken along the line of a cross fissure, and by the slipping of the country rock, one half the vein is moved along, so that it is
no longer opposite the ot.her half, and the cross-fissure, afterwards filled with mineral, becomes itself a vein, it is said tlu1.t the new vein has "'heaved" the old one. Veins are talked
of as bulging-, contracting, changing their strike and dip, as though the intrusion or
deposition of their mineral contents were itself an acting cause in determining their form ;
whereas the form of a vein is generally Jetermined by the previous fissure, and the changes
which may take place after the opening of the fis,ure, but before it is filled with mineral.
This way of speaking, however, is convenient, and does no harm. if we bear in mind that
it is merely fictionary. I cannot agree with Professor Silliman, who, (if correctly reported.)
holding to the. theory that many veins a1 e filled by solfataric and therma.J-aqueous agencies, nevertheless says that the fissure is frequently widened by the forces of cryatalliz,tion.
The manner in which thermal waters deposit their precipitates, and the phenomena observed
in veins themselves, (vugs, empty spaces, and many other things.) as well as the analogies
of hot springs, where veins are actually being filled, contradict this hypothesis emphatieally.
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portion of the whole bulk of the vein. The productive masses (ore -chambers, chimneys, zones, bodies, bonanzas, or what not) are irregular in
shape, with a general tendency to a lenticular form, giving a crescent in
cross-section, something like a concavo-convex lens. They lie obliquely
between the walls, generally originating near the foot-wall, and terminating somewhere in the vicinity of the hanging wall. They appear to
be secondary in form to the local influences of the dikes or "horses;, of
unproductive ground which separate them, and render them wider or
narrower as the case may be. While most authorities now agree that
the "one ledge theory," famous in the courts, is for all practical purposes
the true one, and that the Comstock ledge includes all these bodies of
ore, there is still no doubt that within the limits of the original fissure
these deposits are in a certain sense separate. Doubt.less the same thing
occurs in mauy fissure veins; it is the vast proportions of this one which
render it difficult to understand. Yet after all, no small fissure vein could
produce the same conrlitions. ·T he very processes which here resulted in
the deposition of independent bodies of ore might, in a sma.Uer vein,
have produced a continuous "pay-streak," or central zone of ore. The
Comstock was begun by nature on a vast scale; but the vehicle (whatever
it was) that brought in the ore was not so much more abundant, as the
receptacle was more capacious, than in ordinary cases. To illustrate this
argument, (which is equally true, whatever be the hypothesis as to the
method of filling the fissure,) I will suppose that the gangue and ore were
deposited from solution. This process often produces in narrow veins
a banded structure. It can be observed in great perfection in many vein
of Lander Hill, Heese River district, where there are alternate layers o ·
gangue (quartz, manganese spar) and ore in the veins, parallel with the
walls, and symmetrically arranged; showing, for instance, a band of
quartz along either wall, then a band of spar, then in the middle of the
vein a band or pay-streak or ore. The same vein may, however, have
in one part a single central pay streak, and in another wider part two
pay-streaks with quartz between. The reason is obvious. If the entrance
of metalliferous fluids was abundant enough to fill with its deposit all
the space not already occupied by previous deposits of quartz or other
gangue along the walls, then a single pay-streak was formed; but in a
wider part of the same vein, the deposit of ore merely lined the sides of
the fissure, and left room for a subsequent entrance and deposition of
quartz. This gave the appearance of two pay-streaks, sometimes erroneously called a double vein.* Now if the ore-bearing solution were not
eyen abundant enough to make a continuous deposit along the walls of
the fissure, and its entrances were fitful and comparatively sudden, while
the deposition of barren vein matter went steadily on and almost controlled the whole space, the result might resemble the present aspect of
the Comstock, and this explanation is equally apJ>licable to the theory
of solfataric action. It tends to confirm the belief that the Comstock is
a true fissure vein not different in kind, but only in degree, from other
fissure-veins; that it will therefore be found to continue in depth, and
that1 as the fissure in depth contracts its dimensions, the appearance of
the ore deposits may change, and new conditions be developed. Perhaps
a continuous deposit of low grade ore may be found instead of the present
segregated masses.
The 19,000 linear feet along the vein which have been for the past
*A double vein is the result of the reopening- of a fissure-vein after it is once filled, and the
intrusion of new vein-matter by the side or in the middle of the old.
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se\en years explored and vigorously attacked, comprise all the locations
from the Utah mine to the south part of the Overman, as follows:
Utah ................... .
AUen ................... .
Sierra Nevada ........... .
Union .................. .
Ophir North ............ .
Mexican ........ ......... .
Ophir South ............. .
Central ................. .
California ............... .
Central No.2 ............ .
Kinney ................. .
White and Murphy ...... .
Sides ................... .
Best and Belcher ......... .
Gould and Curry ......... .
Savage ................. .
Hale and Norcross ....... .
Chollc"Lr Potosi. .......... .
Bullion ................. .
Exchequer .............. .
Alpha .................. .
Treglone ................ .
Imperial North .......... .

Feet.

1,000
1,000
3,000
302
1,200
100
200
150
300
100
50
210
500
224-21,200
8(1)0
400
1,434
!J67
400
278-231-2118

Feet.

Bacon . . . . . . . . . . . . . . . . . . .
45
Empire North . . . . . . . . . . .
55
Eclipse . . . . . . . . . . . . . . . . . .
30
Trench Ground . . . . . . . . . . .
20
Empire South . . . . . . . . . . . .
20
Plato. . . . . . . . . . . . . . . . . . . .
10
Bowers . . . . . . . . . . . . . . . . . .
20
Piute . . . . . . . . . . . . . . . . . . . .
19!
Consolidated . . . . . . . . . . . .
51!
Rice Ground. . . . . . . . . . . . . .
13!
Imperial South . . . . . . . . . . .
65-HChallenge . . . . . . . . . . . . . . .
50
Confidence . . . . . . . . . . . . . . 130
New York and Washoe....
40
Yell ow J aeket. . . . . . . . . . . . 1,200
Ken tuck. . . . . . . . . . . . . . . . .
93!
Crown Point . . . . . . . . . . . . . 600-HBelcher . . . . . . . . . . . . . . . . . . 940
Segregated Belcher . . . . . . 160
Overman . . . . . . . . . . . . . . . . 1,210
--Total . .. . .. .. .. .. .. .. 18,739-2-

There are locations both north of the Utah and south of the Overman;
but, although many of them have low grade ore near the surface, very
little work has, as yet, been done upon them.* The mines enumerated
have opened the vein to different depths, varying from 400 to 1,210 feet
vertically below the shaft-mouths. The deepest point at present attained
is about 1,410 feet below the outcrop of the vein. They have yielded
about $80,000,000 since 1862, when work was systematically and vigorously commenced. Some estimates put the total value of bullion, pro,
duced since the discovery, at $100,000,000.
As it is my desire to discuss chiefly the possible future productiveness
of the Comstock vein, I shall mainly confine myself, in this description,
to the ground which has yielded the above enormous product, and to
those bodies of ore which are still being worked.
GENERAL DESCRIPTION OF THE ORE-GROUND.

The Comstock vein (by which I mean, at present, the 19,000 feet which
have been explored) may be divided into two parts-the northern part,
extending from the Utah to the Chollar Potosi inclusive, and the southern, from the Imperial North to the South Overman. Between the two
is the ground occupied by the Bullion, Exchequer, Alpha, and Treglone,
which is tovographically a "divide," the surface sloping away to the
north and south on either side. This is on the boundary between Virginia City and Gold Hill; and, what i~ still more important, it seems to
be also a dividing point mH.lerground, since it is that portion of the vein
which appears to have presented, at the period of the filling of the fissure,
sufficient ol>stacles to prevent a uniform deposit, both north and south
* The Sierra Nevada mill has been, during· the summer, suc.cessfully reducing the low
grade surface ores of the northern end of the Comstock. They contain some gold.
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of it, of the siliceous as well as the metalliferous matter of the vein.
So far as deep workings have yet penetrated, there is a difference between
the northern and southern portions. The ore bodies north of this division
hm:e tcitho'ltt exception a southerly pitch, while those immediately south of it
stand almost vertically, and those still further south, withou.t exception, pitch
nm·thward. The ores also differ, the vein matter can be in a great many
instances distinguished, and even the barren portions of the vein, enclosing and often penetrating the ore bodies, are not the same in character
north and south of the point I have mentioned.
DETAILED DESCRIPTION OF THE PRODUCTIVE GROUND.

I. North portion of the vein.-We have here four distinctly separate
ore bodies.
F·irst body.-This was found to commence near the centre of Cedar
Hill, extend southward for about 200 feet, and continue 140 feet·below
the surface. It carries a great deal of gold, and was formerly worked by
hydraulic means, but afterwards abandoned. It is irregular in form, in
places 35 feet wide, and pinches out at the vertical depth of 140 feet.
It lies in the ground of the SierraNevada company, which is now wof'king
the ore, with results varying from $3 to $12 per ton. The company has
explored the ground for 500 feet vertically below the lowest point of this
body, and found the vein to be fille<,l with fragments of country rock
from the east wall, clay and clayey matter, and a little quartz in very
irregular seams of small dimensions, carrying mere traces of metal.
Second body.-This commenced iu the Ophir North, pitched southward
into the Mexican, South Ophir, Central, and a portion of the California
companies' ground, showing a horizontal extent of about 600 feet of
available ore-ground, the whole of which ;)rielded ore abundantly; but
especially the portion in the Mexican mine, which displayed in ]Jlaces a
breast or width of 59 feet of splendid ore. The body terminated at a
vertical depth of 650 feet below the surface. It is practically exhausted,
only a little ground, containing ore of very low grade, iu the Central
mine, being left. Explorations in the Ophir and Central for 200 feet
below where the ore gave out failed to discover any other bodies. It is
true a northern extension of this large ore-body is still standing in the
North Ophir. It has been thoroughly explored in almost ever:r direction,
and found to extend 375 feet below the surface, and to contain thousands
of tons of ore of low grade ; but this ore is mixed with a good many
minerals which render it, for the Washoe wet amalgamation process, very
refractory, such as zincblende, galena, arsenical pyrites, &c., and manganese ores. It is therefore at present valueless, and will so remain until
it can be smelted with the 3/rgentiferous galena of Washoe valley. South
of this second ore-body there is an interval of 1,384 feet, reaching to the
Gould and Curry, and owned by various companies (see catalogue above)
which have explored it in an ineffective way, without finding anything,
to depths varying from 150 to 400 feet. It is quite possible that the
large Ophir-Mexican body may have in this ground some out-runners
or " feeders" (as the miners call them) or that there may be a new orebody in depth; but, thus far, the developments made have not proved
the existence of either.
Third ore-body.-This is the largest and best defined yet discovered on
the Comstock vein. It commenced at the Gould and Curry claim, and
extended through the Savage, Hale, and Norcross and part of the Ohollar
Potosi, a horizontal distance of 2, 700 feet. It was found to be accompanied with many ore-seams and smaller bodies of ore, running parallel

WEST OJ!' THE ROCKY MOUNTAINS.

43

with it and sometimes dipping into it. It began to be productive 200
feet south of the north line of the Gould and Curry, and extended 1,200
feet southward along the outcrop, when it descended below the surface,
and reappeared again in the Ohollar. It has been worked for its '"hole
length in the Gould and Curry, to a depth of 650 feet. In the Savage
it "split" into a north and south body, and has thus far been worked in
that mine to the depth of 950 feet below the outcrop. It is proved to
extend in the Savage at least 1,050 feet vertically below the croppings,
and at the deepest point exposed slwu:s a continuation still deeper. In
the Hale and Norcross, the southern extension of the south branch in the
Savage was split again into an east and west body, which descending
southward, terminated in that direction, the one 146 feet and the other
310 feet south of the north line of the Chollar, in the Chollar Potosi
ground. In the Gould and Curry, this body has been extracted to its
lowest line. It 'vas over 60 feet wide in some places. Only some low
grade ore is now left near the outcrop; and this the company will, in ><ix
months' time, completely exhaust. Explorations ha-ve been carried on
both east and west of the ore-body, and for 500 feet of vertical depth
beneath it, but results have not been encouraging.* The vein is filled
with siliceous porphyries and clayey: matter, and limestone in various
forms begins to show itself through the whole 500 feet of vertical depth
above mentioned.
The Savage has produced immense quantities of ore from this body.
In this mine it has been exhausted to an average depth of 800 feet below
the outcrop, and presented in places a breast, 96 feet wide, of very
rich, solid ore. There now remains about 180 feet (vertical) of ground
below the 800 feet above named, which has been explored and proved to
contain the downward continuation of the ore-body. According to a
very careful estimate, this ground will yield over 56,000 tons of $35
mill-ore-that is, ore which will yield by the mill process $35 per ton.
As the extraction of ore from the Savage amounted to 87,342 tons Q_uring
the year ending July 1, 1868, or nearly 250 tons daily, the ground thus
measured will be exhausted in less than a year from November, 1868.
The latest developments in the Savage, however, show that although
the northern branch of tbe ore-body pinched out at a vertical depth of
850 feet below the outcrop, (or 650 feet below the mouth of the company's
new shaft,) the southern branch still continues at a depth or-1,050 feet
below the outcrop. The most encouraging fact is the discovery of what
is apparently an entirely new body of ore, which was met with in explorations about 100 feet below the termination of the north branch. It sets
in near the centre of the mine, has thus far shown a southerly dip, and,
if further developments should prove it to be extensive, will most importantly affect the future of both the Savage and the Hale and Norcross.
In the Hale and Norcross, tho third ore-body now under discussion
is represented by a southern extension from the Savage, split into an
east and a west branch. The east branch has been worked to a depth
of 1,000 feet below the croppings. At this depth the ore grows narrower
and poorer, and divides into separate seams, some of which are more
expensive to work than product.ive. These seams stand more nearly vf\rtical than the body above ; and all the surroundings indicate the approach of the southern terminus of the body. The lowest workings in
the mjne, 1,100 feet below the outcrop, show these seams still, but only
close to the Savage line; and as no new deposits of value have been yet
* Since this report was written t.here has been a little stir about the discovery of a body of
ore in deptlJ, by the Bonner shaft. This is a mere quartz body, such as frequently occurs
along the wall ; and is no proof of the neighborhood of a profitable ore-deposit,
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discovered, the quantity of ore now visible in the mine is very smaU
inrleed.
Iu the Chollar-Potosi, as I have said, was found the continua,t ion of
the west branch of the south part of the Savage body, which had passed
through the entire Hale and Norcross ground. It extended about 560
feet below the outcrop, at which depth it terminated. It has ueen
worked out for about 290 feet horizontally in the Chollar, to its terminus
in depth. A small branch of ore, coming from the east branch of the
southern part of the Hale and Norcross body, was found in the Chollar
about 200 feet east of the continuation just described, as worked out on
the west. It seemed as if it had been torn away from the main body;
commenced to show itself 342 feet below the surface; was worked for a
length of 100 feet; descended along the east wall vertically for 150 feet ;
and terminated on all sides in small, valueless seams of quartz. It is
now entirely exhausted. The company has carried on explorations for
700 feet below the lowest portion of this branch, giving a total depth
explored of 1,310 feet below the outcrop. These explorations showed
the vein to be filled principally with clayey matter, carrying very little
quartz and no ore at alL The absence of quartz at the depth attained
is not encouraging.
Fourth ore-body.-This was situated west of the southern portion of the
third body, above described. It made its appearance Close to the north
line of the Chollar, (in what was formerly the Potosi and Bajazetto
ground,) at the surface ; ~xtended along and near the surface for 900
feet; and found its terminus at the depth of about 500 feet. It varied
materially in character from No. 3. Its ores were more highly oxidized
and more irregularly distributed. In places it was 125 feet wide; it was
often split into three or four parallel courses ; and it has yielded immense
quantities of ore. In 1867 it yielded for months together from 500 to
550 tons of ore daily. (The company's report for the year ending J nne
1, 1868, puts the whole amount of ore extracted in twelve months at
70,330 tons; but this was not equally distributed through the year,
as the yield from the "Third Santa Fe" station, in the body of ore now
under discussion, ceased in February, 1868.) The Chollar-Potosi has
been noted, even among the Comstock mines, for the extraordinary
rapidity with which its ores have been extracted; but it may fairly be
questioned whether the policy pursued has been wise. This ore-body
ought to have given the company three years at least of ver:y profitable
mining; but the largest and by far the best part of it is already extracted,
and a large portion has undoubtedly been wasted by a too speedy extraction. There is enough ore of low grade left to occupy the company nine
months more; but the average value has been so reduced hy the extraction of the best portions, that the remainder will pay but little more than
the cost of mining and milling.
This concludes the description of the northern portion of productive
ground on the Comstock vein. The ore-bodies described are distributed
through more than 13,000 of the 19,000 linear feet under rlevelopment.
South of all this occurs an interval of about 2,100 feet of unproductive
ground, including part of the Chollar, the whole of the Bullion, and part
of the Exchequer claim. Tl;te Bullion company has expended, it is said,
more than a million dollars, and explored the ground to the depth of
1,210 feet below the surface without finding any ore-bodies.
II. South portion of the vein.-Here we meet with seven ore-bodies,
much more irregular than those of the north portion, already described.
First ore-body.-This appertains to the outcrop, and commenced at the
.Alpha mine, extending about 2,300 linear feet into the Crown Point. lt
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lies west of all the bodies to be described hereafter. In no case was it
found to extend deeper than 275 feet. It was in places more than 200
feet wide; so that in the exploitation of it the whole side of the mountain, from the Imperial to the Confidence, has been excavated. Its yield
of ore has been immense, especially for the last eighteen months, previous to which period its ores were thought to be of too low a grade for
profitable extraction. By far the largest portion of the bullion produced
in 1867 came from this body; but it may be considered as practically exhausted, only here and there a patch of ore, of very low grade,
now remaining.
Second ore-body.-This commenced in the south portion of the Exchequer; passed through the Alpha, Treglone, Imperial, Bacon, Empire,
Eclipse, Trench, Empire South, Plato, Bowers, Piute, Consolidated,
Rice, and part of the Imperial South, showing a horizontal length of
about 810 feet. This body divided into many smaller ones ; but the axis
of its main bulk stood almost vertical in the vein. In the Imperial
North it reached its deepest point, 750 feet below the outcrop, and here
it lay pretty close to the west "\Ynll, while south of this mine it nowhere
extended to so great a depth. Between the Imperial North and the
Empire North it attained its maximum width (in places 115 feet) and
split into various smaller bodies, some of which, especially those near the
surface, still continue to yield ore in the Alpha, Imperial, and some of
the smaller claims; but the quantity now remaining is limited, and will
not yield great profit. The Imperial and Empire companies, conjointly,
have sunk a very large new shaft to explore the vein below the point
where the ore terminated. This shaft, with its drifts, has partially
explored the ground for 200 feet deeper (in all900 feet lwlow the surface;)
but the work has thns far not given encournging results in the form of
ore, though the quartzose gangue has been discovered at the depth
namecl.
Thinl ore-body.-This body commenced south of the Imperial South,
and extended, with a slightly eastward dip, into the Challenge, Confidence, New York, and Washoe, and the north part of the Yellow Jacket,
having thus a horizontal length of about GOO feet ; it proved to be very
irregular in form and dimensions. Its deepest point was 600 feet below
the outcrop in the Confidence; from there it rose to the southward, and
in the North Yellow Jacket it proved to extend only 475 feet below the
outcrop, where it abutted abruptly against the east wall, which it followed downward for some distance, growing narrow and poor, and finally
pinching out. Its heaviest portion lay in the south portion of the North
Yellow Jacket, 370 feet belmY the outcrop. It is now exhausted. Some
ore is left near the surface all along the course of the body, but it is of
too low a grade to be extracted at present with profit. The Yell ow
Jacket is the only mine on this body in which explorations have been
continued below the terminus of the ore. That company has sunk 450
feet deeper, found some small detached bodies to the east, worked them
out, and came finally into entirely barren ground, :filling the whole fissure.
At the deepest point attained in this mine the vein shows the phenomenon of a dislocation of the vein matter from west to east, which will be
discussed fm'ther on.
Fou.rth ore-body.-This commenced in the south portion of the Yellow
Jacket, 430 feet south from the one last described. It went through the
Kentuck, Crown Point, and part of the Belcher ground, showing a horizontal length of 1,160 feet. It was much more regular than the foregoing~ had a general western dip, and proved to be widest in the Yellow
Jacket, near the Kentuck line, in places 90 feet. In the Belcher it
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extended 300 feet vertically, in the Crown Point 400 feet, in the Kentuck
450 feet, and in the Yellow Jacket abotlt 500 feet below the surfiwe, and
in all of them it was cut off very abruptly in or near the centre of the
vein. It may be said to be entirely exhausted of its ores. (See description of No.6, below.) The Belcher company explored for 600 feet vertically below the south portion of this body, but so far without successful
results ; the vein is entirely barren at the depth attained. The explorations of the Crown Point and Yellow Jacket fully demonstrate the "fault''
in the vein matter, to be described below.
Fifth ore-borly.-tn the Segregated Belcher, (south of the Belcher mine,)
and about 900 feet south of the southern terminus of ore-body No. 4,
commences a piece of ground which extends about 1,100 feet southward,
and has contained a series of very irregularly distributed ore-bodies,
which have, in places, been very productive. They all had a general
incline to the north, and dipped east with the vein. This 1,100 feet of
ground has proved remunerative to an average depth of 450 feet below
the surface. The outcrop is " blind" or hidden. North of the Segregated
Belcher aud south of the Overman this ground terminates. The princiI>al portion of it is already worked out; a good deal of low-grade ore
still stands along its course, but the only good ore known to remain
is in the Overman, where there is enough to occupy the company,
at the present rate of extraction, for probably six or eight months.
Some small seams and stringers of this great mass extend below the
depth at present attained by the Overman; it is quite likely that some
of these may widen out at still greater depth; but, as yet, they only
contain low-grade ore, and do not exceed six feet in width.
Sixth ore-body.-The large body 'described as No. 4 of the Yellow
Jacket, Kentuck, Crown Point, and Belcher, extended to the depth of
400 to 500 feet vertically below the surface, where a body of clayey matter, originating from a heavy dike of felspathic porphyry, cut it off very
abruptly. In the Yellow Jacket, explorations were carried on for 100
feet vertically below this line, but without success in finding ore. In
the Crown Point, explorations were made both eastward and downward;
and the vein matter to the east of where the ore gave out was found to
be replaced, frequently for a horizontal distance (east and west) of 150
feet, with various species of porphyry, of which felspathic porphyry predominated. As the prm:;pecting work advanced eastward, the vein
began to carry quartz again, and, about 450 feet east of the place where
the ore was abruptly cut off, this quartz began to carry ore. Fifty feet
further east, in the 500-foot level of the Crown Point, a very fine body of
ore was discovered. West drifts from the first body to the west wall
proved the gound to be barren. This conclttsively demonstrated that the
vein matter had su.ffered a dislocat,ion from west to east, and the ore found
east was locally termed . the " East Vein." This body has thus far
been explored and worked for a horizontal distance of 400 feet. It has
its southern terminus about 200 feet south of the north line of the Crown
Point; its northern limit bas not yet been determined. Its upper edge
is 75 feet above the 500-foot level of the Crown Point; it dips with the
east wall slightly to the east, and inclines so decidedly to the north in
depth, that the 900-foot level of the Crown Point has not a trace of it,
even at the Ken tuck line. (The ore has therefore made 200 feet ''northing" in 400 feet vertical depth.) The terminus of this body in depth has
not yet been found. The Yellow .Jacket explorations (850 feet vertically
below the surface) show it still continuing downward and northward. In
the Crown Point it is nearly exhausted. A careful estimate of what is
still standing shows about 4,000 tons of ore that will produce $30 per
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ton by tbe W aHhoe wet-crushing and amalgamation. The Ken tuck has
also extracted a great deal 'from this body. . . _L\..t the time of my examination of this mine, some 450 tons of ore daily were hoisted from ground
not exceeding 93 linear feet upon the vein. The amount of ore standing
in the Kentuck is estimated at about 25,000 tons of $35 mill-ore. The
Yellow Jacket has extracted large quantitim;, and still retains in view
about 19,000 tons of $36 50 mill-ore. As the lower line of the ore-body
has been found in Crown Point, the above estimate for that mine is very
nearly correct; but, in Yellow Jacket and Ken tuck, the ore extends in
depth below the ground included in these estimates; and they are therefore too low.
This completes the description of all the produetive ground of the Comstoek vein, thus far developed;* summing it up, we have a total of nearly
19,000 feet explored on the vein, and an aggregate length of 5,396 feet
of produetive ground, viz:
Whole

vein.

1. In the north portion __ .. _. _............. 12,164 feet.
2. In the south portion . _. _.. ____ .... __ . . . . 6,553 feet.

Productive gro.und.

3,246 feet.
2,150 feet.

PROSPECTS OF THE MINES.

The foregoing description shows that very little of the productive portion of the vein is now standing. . Nearly all the mines contain low-grade
ore, some of them even in large quantities; but these ore reserves lie, for
the most part, at or near the surface. The Hale and Norcross croppings,
for instance, have scarcely been touched. They cannot profitably be
worked at the present current expense of beneficiation.
Considering that the average width of the Comstock is 175 feet, and
the gTeatest depth attained is only 1,210 feet below the surface, (Bullion
shaft,) while the work of testing the ground in horizontal directions has
not kept pace adequately with the depths attained, we may say that
explorations have not been very thorough; but the fact remains that,
although there is much· undeveloped ground on the Comstock vein, the
work thus far does not present very encouraging results for the immediate future. On the north portion of the vein there are only two mines,
(the Savage and the Hale and Norcross,) which show at present a vertical continuation of ore-ground. Many ot~ers, as I have said, have con-i' Concernil1g a more recent discovery in the Yellow Jacket, the Enterprise of December
30 says: "This strike is one of the most important. ever made in the mine or upon the great
Comstock lode. We say so for the reason that it is the first large deposit of extraordinary
rich ore ever found at so great a depth upon the lead. Two big deposits have been foundone in the 900, and one in the 800-foot level, but the former is by far the richest and in every
respect the most important. The vein in the lower level is fully nine feet in width, and is
composed of w bat is called 'sacking ore '-ore so rich that it is not rudely shovelled and
tumbled about, as is the case with that of a lower grade, but is put up in sacks and tenderly
cared for. It is ore that will yield some thousands of dollars per ton, (we don't exactly
]mow how many, as we have seen no assays,) and is just the next thing to finding the silver
already moulded into bricks. The ore is composed of both chlorides and sulpburets, and is
of a soft and crumbling nature; at least such was the character of all the specimens shown
us yesterday. In the 800-foot ievel, about 90 feet north of the south shaft, has been found a
large deposit of very rich ore, though it eont'ains more iron and is not so much like the pure
brieks as those below. Let us hope that the barren belt of the Comstock bas at length been
passed, and that at least one mine has entered upon the rich deposits of a second and more
valuable belt than that found near the surface. This strike is certainly most encouraging
to all mining companies holding ground on the Comstock, and we hope soon to hear of others
striking down into the new White Pine of our own big lode." I confess that I do not :-hare
the sanguine expEctations above set forth The ''strike" in the Yellow Jacl,et is, I am
informed, very important; but later and more detailed accounts must be awaited before any
opinion can be formed. In the mean time I see no reason for modifying the views expressed
in this chapter.
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siderable reserves of low grade; but in every case the limits are known,
and are near the surface. On the south portion of the vein the prospects
are a little better; yet even here there are only three mines, (Ken tuck,
Yellow Jacket, and Overman,) which insure us at present a vertical continuation of ore. The low -grade reserves of other mines are considerable;
but their limits are known. It is now established that all the ore in this
vein exists in zones or bodies which terminate somewhere; and it is
impossible to say at what point the descending bodies in the five mines
enumerated may find their lower limits. The only hope for the future is
the discovery of new bodies of ore, (one such as has been discovered in
the Savage; see description above, under ore-body No.3 of the north
portion of the vein.)
Judging from present appearances only, and regardless of probable or
possible new developments, I should say that remunerative operations on
the Comstock proper* can only continue for a period of eighteen months
or two years longer. Of course it is possible that new and brilliant discoveries may at any time completely change the face of affairs. All
speculation of this kind is, however, only speculation; and so far as we
have any indications afforded, they are, I think, unfavorable to the hope
of immediate discoveries of ore. In this connection the following considerations may be of value:
Since the beginning of operations on the Comstock, the ores have
diminished in quality and quantity as the work advanced in depth. No
later than last year, the waste-piles of 1864 were overhauled, and immense
quantities of $40 mill-oret were obtained. In·1864 this ore was discarded
as too poor; now many a mill-owner would be glad to buy a large dump
of $15 ore. With o:1e exception, (where the vein-matter has been dislocated from west to east, in Belcher, Crown Point, Kentuck, and Yellow
Jacket,) the productive ground has been the downward continuation of the
outcrop. The bottom of this outcrop-zone has everywhere been reached,
and an unproductive period of vein has been entered, the extent of which
is unknown. The explorations in depth are not yet sufficient to lead to
any decisive conclusions; but some things there are which seem to indicate that this barren ground will continue further than many suppose.
For instance, it has been observed throughout the Comstock that, wherever quartz forms the larger portion of the vein-matter, there the heavier
deposits of ore have been found. Now it is found that in depth, especially in the northern portion of the vein, limestone in various forms gradually replaces the quartz; and no traces of metal have yet been found
where the limestone predominates. Should limestone eventually form
one of the principal constituents of the vein-matrix, it is quite evident
that the character of the ores will be changed from that which they
bear when accompanied with quartz; and this change or transition in
both ore and gangue would be likely to occupy a considerable period of
the vein, through which the mines would have to pass, without meeting
with much ore-ground of value. On the other hand, should further
developments prove the limestone to exist only subordinately and not to
interchange with the quartz, then the present barren zone might be
regarded as the alternative of the productive ground above; and, frorn
present appearances, it is likely to continue in proportion to the amount
of the latter.
In the southern portion of the Comstock, the same phenomena have
not been met with; and prospects are not quite so discouraging. Here
'* For a description of the metalliferous veins of the neighborhood, outside of the Comstock,
see below.
t That is, ore that yielded $40 per ton in the mills, not by fire assay merely.
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we have a decided dislocation of the vein-matter from west to east, by a
dike of porphyry in the vein. The west wall, where it has been reached,
through this immense dike, which lies immediately upon it, seems not
to have been disturbed. The dike consists principally of porphyry of
various characters, imbedded in which are smaller bunches of trachyte.
It bas been explored for 1,300 feet in length, and in places cut across,
showing a width of 400 feet and less. Further explorations must prove
whether this dike originated before or after the filling of the Comstock
fissure, or contemporaneously with that process. It is possible that the
first of these will prove to have been the truth-there are so few decisive
signs of motion in the Yein in this vicinity-and in that case the veinmatter will gradually recede from east to west again; and we may from
analog-y expect ores in successive bodies until the west wall is reached.
But should this dike be of more recent date than the filling of the fissure,
or, still worse, of contemporaneous origin; and should its course prove
to have been upward between the walls, (which is possible, since it is not
known to have broken either wall,) it may have filled the entire vein for
a considerable distance; and the chance of immediate discoveries of ore
would naturally be very small.
The irregularities and alternations of the Comstock may natura.Uy
be expeeted to occur on a scale proportionate to the magnitude of the
vein, and the present barren zone, however extensive, is no indica,tion
that the ore-bodies will not recur in depth. The great practical question
relates to the manner in which prospecting work shall be continued.
The present metho<l of isolated shafts and exploring drifts is very expensive; and it is to be feared that, when the ores now in sight shall have
been extracte<l, the perseverance and capital of the companies will not
be equal to the task. Besides, the ore may be expected to be more
refractory in deeper zones; the large proportion of native gold and silver
which forms the chief yield of the simple "Washoe process" of direct
amalgamation, and without which that process could not be employed,
may give place to the sulphurets, which are now subordinate. The cost of
drainage and hoisting will increase with every hundred feet of added
depth, and, in many mines, new and more powerful machinery will be
required. Ventilation must be improved-a matter which has yet
received but little attention. The newspapers lately called attention to
the extremely oppressive temperature in some of the deeper workings,
and, ascribing H to the internal heat of the earth, expressed apprehension
that it might prove a bar to future opeFations; but the internal heat of
the earth will not trouble the mines for many a day, if provision is made
for the removal of foul air and the heat of lamps and human bodies. All
this entails grave expense, which few of the companies can bear, unless
very rich deposits are soon discovered. If, on the other hand, the barren ground to be traversed b~T vertical workings should be as extensive
as those barren intervals which have already occurred on the horizontal
course of the vein, (some of them 1,300 feet or more in length,) the outlay required for explorations would be enormous. It is important to
bear in mind that, while the discovery of new ore-bodies would postpone
the evil day, it would not relieve the mines from the constant expense
and burden of the present s;y-stem of working. The true economy is to
open the vein by a deep tunnel and drifts, reduce the nnm ber of shafts,
and consolidate the management of the mines in many respects. (Ownerships of course may remain as they are, but administration should be
modified by association.)
H. Ex. Doc. 54--4
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GENERAL DESCRIPTION OF PRODUCTIVE 1\IINING GROUND SITUATED
OUTSIDE OF TllE COMSTOCK VEIN.

Both east and west of the Comstock many locations have been made,
and considerable prospecting has been done. On the west occurs a
series of small quartz veins, imbedded in the syenite, and carrying precious metals, principally gold. They run, as a general rule, parallel
with the Comstot~k, but are narrow; and none of them has yet given encouragement for the outlay of time and capital. In the low hills of metamorphic rocks, west of Washoe valley, is a well-defined vein, carrying
argentiferous galena, which will undoubtedly, at some future da;r, become
very valuable. Several attempts have been made to work its ores; but
want of confidence has prevented adequate investment of capital; and
the ill success of the initial operations in treating the ores tended to
destroy all faith in the enterprise. It is for the present abandoned.
East of the Comstock, and 1~- or two miles distant, is a "contact-vein,)'
'vhich has been traced for three miles northeast and southwest, and found
to vary in width between 10 anu 50 feet. The matrix in the north portion is quartz. Near the surface in the south portion occur heavy layers
of lime rock, which yield in depth to quartz. The vein dips east, the footwall is diorite, and the hanging-wall trachyte and trachitic rocks, separated
from the vein by a heavy band of argillaceous matter. A large number of
locations, with an aggregate length of about three miles, have been made
upon the vein. Many of the companies formerly at work sank shafts
and ran prospecting drifts and tm1nels, but, finding the ores unremunerative, abandoned operations. Since the cost of milling has been reduced,·
(it is now $12 per ton, I believe, at the custom mills,) several companies
have resumed work. The principal ones are tl1e Lady Bryan, St. George,
Occidental, and Metropolitan. The largest developments have been made
by the Occidental Company, which has opened the vein to the depth of
600 feet,, and is now running a tunnel to cut it at 850 feet. In this mine
an enormous body of low-grade ore has been exposed, yielding $17 to
$28 per ton, and a large amount of it has been already extracted; but
the g-reater bulk is still standing in the mine, and promises, so far as it
is developed, at least two years of profitable mining to the company.
The vein has thus far continued productive in depth, and it will not be
long before the entire length of the locations will be under active developmPnt. One great advantage of this vein is its accessibility in many
places by means of cross-tunnels from the slope of the hills, rendering
expensive hoisting works unnecessary. Another advantage is the stability. of the enclo~ing rocks, enabling the miners in excavating ore to
dispense with the costly item of timbering, which js absolutely required
in the Comstock. An estimate shows that for a length of more than
1,000 feet on this vein the ores can be extracted to the depth of 800 feet
below the outcrop, at an average cost of $1 75 per ton. In other parts
of the vein the conditions are not quite so favorable. In many places this
cheap extraction could only be carried 300 feet below the outcrop. The
productiveness of this vein is a very fortunate circumstance for the
numerous mills which have heretofore reduced the Comstock ores, and
are now likely to find employment here for a long time to come.
THE SUTRO TUNNEL.

It is sufficiently evident from the foregoing description that the future
of the Comstock mines depends on the discovery and successful exploration of new bodies of ore, and the reduction of expenses so far as to permit the extraction and beneficiation of the low-grade ores which are
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expected by good judges to predominate in depth. (See report of Baron
von Richthofen.)
For both of these results some change in the present system of mining
is vitally important. :\Ir. Sntro's plan for a deep adit, starting near the
Carson river, and cutting the vein 1,070 feet below the outcrop, presents
one solution of the problem.
The plan for the construction of tlte Sutro tunnel has been before the
country for several years and is sufficiently well known. A full acconnt
of it is contain('d in the t'Yo reports of J\ir. J. Ross Browne, and I can
only say here that the developments of the past year, and the present
condition and prospects of th(' Comstock mines, discussed above, tend to
establish more positively than ever the absolute necessity of this great
work. The barren ground now presenting itself should be 'ltnderrun with
a tunnel, and the necessary dead-work cheapened. A few remarks will
show what interest the government possesses in the question:
· 1. The bullion product of the United States is decreasing every year.
There are various rea::;ons for this decrease. Some of them are beyond
the reach of l<>gishttion, while others are themselves the results of m1wise
legislation. Everybody admits tlle decrease to be, especially at this
time, a national misfortune.
2. One great cause of trouble is the fact that mining has not on the
whole been profitable to indtvidual adventurers. And of this fact the
Com tock lode has furnished a striking example. Nearly $100,000,000
have been extracted from that one lode within the past nine years, ~Tet
the a o·gregate cost to owners has been almost as much. The reason is
imple. Unnecessary labor has been employed, and vast sums of money
wasted in extravagant speculations and litigations; and the root of the
whole evil lies in the system of scattered, jealous, individual activity,
\Yhich has destroyed, by dividing, the resources of the most magnificent
oredPpo~itiu the world. Thirty-five or forty companies, each owning from
10 to 1,400 feet along the vein, and each (almost without exception)
working· it::; own ground independently; 40 superintendents, 40 preRidents, 40 S('CrPtaries, 40 boards of directors, all to be supplied with
salaries, or, worse yet, with perquisites, or, worst of all, with opportunities
to speculate; an army of hnvyers and witnesses, peripatetic experts,
competiug aHsa;vers, thousands of miners, uniting to keep up the rate of
wages; these thingH explain the heavy expense of Comstock mining.
Aside fi.'om this innnense drain of money, amounting to 20 per cent. of
the \Vhole production, the labor actually performed has been , for want
of united action, oft(•n useleHs. There have been tunnels enough run by
difterent companies into the Comstock lode to make, if put together, the
whole length of the Sntro tunnel. Hardly one of them is good for anything to-day. The Bullion company, which has the deepest shaft on the
lode, never had any ore, but has spent more than a million of dollars in
prospecting, while some neighboring mines, like the little Kentnck, have
been in bonanza for long periods. Now this division of a vein, which
gives the rich chimney to one owner and the barren intervals to anotller~
is not conducive to economy. The result has proved to be that both
owners waste money. All the explorations in the barren mines of the
Comstock could have been executed with the money :flung away by the
mines that have had, for a time, rich ore.
3. Those errors in legislation, or the want of it, which have permitted
the growth of such a condition of things, cannot now be repaired. It is
not wise to interfere with e~r isting privileges, even though they ha\e no
other foundation in right than a custom of 10 years' standing. The companies on the Comstock lode must be allowed to go on until the stern
fact of failure forces them to adopt some system of association.
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4. At present, however, the tendency is more than ever the other wa~·.
As the prospects of mining on the old wasteful plan grow darker and
darker, officers, agents, and stockholders bend their energies to sa-ve
v1hat they can by speculation out of the approaching wreck. We might
well afi'ord to leave them to their fate, but for the fact that the effect of
an abandonment of the Comstock lode would be almost fatal to systematic and permanent mining in the Pacific States. It would confirm
the mischie-vous feeling that mining is half grab and half gamble; that
the only way to make money at it is to dig out what rich ore you can
get, and then find a fool to buy the property; or failing that, to make a
fool of that collective indi-vidual, the public, and to "unload" yourself of
your stock.
5. The Sutro tunnel w1ll do four most important things: it will settle
the question of the continuance of the Comstock in depth; it will inevitably unite the mining companies in many respects, and remove much
of the expense of separate pumping, hoisting, prospecting, and general
administration;* it wlll render possible the beneficiation of low-grade
ores, absolutely the only basis for rational and permanent mining; and,
:finally, by assuring the future, it will kill that speculation which thri-ves
on ignorance of the future.
6. I do not think the tunnel would pro-ve a total pecuniary loss in the
worst event, since it would also explore in depth a country which is very
likely to contain other bodies of rich ore. All the indications are that
the origin of the Oornstock bodies wa,s east of the vein, and promising deposits
are already known to exist in that direction.
VIRGINIA AND CARSON CITY RAILROAD.

A movement is on foot, looking to the passage of a bill by the present
legislature of Nevada in aid of the construction of a railway from Virginia City to the Sierras by way of Carson City. This project is urged
by the Milling Association, which owns most of the mills about Virginia.
They also expect aid from Comstock aud Story counties. Its success
will enable them to bring wood in abundance and at low rates to the
mills. These will then be arranged to work large quantities of low-grade
ores, and the mines will be gutted to supply them. This plan will be
beneficial, whether the Sutro tunnel should be run or not. It will primarily facilitate the reduction of the bodies of low-grade ores now exposed in the Comstock vein-aU of which are near the surface, and can
be more cheaply extracted by shafts than by a deep tunnel. It will also
establish a permanent communication between the district and the forests of the Sierra, on which all dependence for fuel must be placed; and
it will materially cheapen the cost of all materials and supplies, and
place Virginia City en rapport with the great Pacific railroad. Finally,
it will run by the Spring Valley mines, which will probably be again
"The direct saving in drainage is doubled by the fact that the water now lifted at great
expense, by steam, wonld, if allowed to fall instead, itself generate a motive power. to take
the place of steam. Hydraulic engines utilizing this source of power are common in the
deep mines of Europe, but have never been introduced in this country. In the case under
discm:sion, the conditions would be extremely favorable, permitting a hydraulic column of
2, 000 feet. Fifty gallons of water per second. with a fall of 2, 000 feet create a working
capacity of 1,800 horse-power. Another way of utilizing the water of drainage would be the
erection of water-wheelR under ground, by which various operations requiring machinery
could be conducted. This, too, is very common in Europe, and, like the use of hydrauiic
engines, may be introduced with advantage wherever there is deep tunnel-drainage. Iu the
abse nce of deep drainage, both these economical devices of science are out of the question.
If the Sutro tunnel is completed to the lode, and connected with deep shafts, the conditions
fur further cxplorntions to still greater deptlts will be mm·e favorable tllnn they were at the 'Dery
surface; sir.ce tlte immense powe.r of t!te hydraulic column will be at the service of tlte min£r.
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opened, and will be likely to furnish a large quantity of rock worth $20
to $25 per ton.
It is evident, however, that nothing but a deep tunnel can secure the
future of mining on the Comstock lode. All other plans are merely expedients to save as much as possible fi·om the approaching wreck ; and
even the discoveries of new bodies of ore by the present deep shafts
will but prolong for a time a system of working which has proved in the
main, unprofitable.
TAILINGS AND SLIMES AT VIRGINIA CITY.

The tailings are those portions of :fine sand and gold, silver and quicksilver which escape from the settlers, suspended in water, and are either
allowed to run off entirely, or caught in reservoirs, or concentrated upon
sluices. The slimes are finely dividedsulphurets, whichareeven longer
in settling than the tailings, and have hitherto not been successfully
caught and worked. There are thousands of tons of tailings and slimes
in the canons where the Comstock mills are situated; and their economical treatment is a matter of great importance. I am indebted to Louis
Janin, esq., late superintendent of the Gould & Curry, for considerable
informatiOn on this subject, which will be more appropriately given in a
future report on methods and apparatus of American mining. In this
place a few remarks will suffice.
The tailings vary in value according to the quality of ores worked in
the mills, the economy and thoroughness of the mill treatment, the admixture of slimes in the reservoirs, &c. Twelve assays at different points
in the c~uson river reservoir gave results varying from $7 68 to $24 31
per ton, the average being $12 79. The richest results were nearest the
embankment, where the slimes had settled. The slime pit below the
reservoir gave assays of $19 22 per ton. From one-third to one-half the
value of bullion is gold. A good deal of amalgam and quicksilver is
obtainerl. from tailings in actual re-working; but this is not a constant
quantity, and is not included in the results of the above assays, which
were made upon samples washed free from quicksilver beforehand. The
Gould & Curry reservoir mill worked from July to November, 1867, 861
tons of tailings in Varney and W akelee pans, with the following results :
Lot No.1.
770
387 pounds loss.
9,340 troy ounces.
tl,957.90 troy ounces
$If\,202 76
$28 56 per ton.
69.1

Number oftons ...••. -----------Quicksilver ... __ .... ___ .. _..... .
Amalgam produced ..... ________ .
Bullion ... __ ... __ ... ____ .. ___ ..
Value .......................••.
Assay of tailing~ . ____ . . .• __ .....
Percentage obtamed ....•••......

Lot No.2.
91
43 pounds gain.
1, 250 troy ounces.
1, 19H.50 troy ounces.
$1,990 25
$33 79 per ton.
64.5

1

These were evidently concentrated tailings. From the Park reservoir
76~ tons of tailings, worked in the fountain pan, yielded 60 pounds 11
ounces of amalgam, worth about $3 98 per pound or $241 54, making
the aYerage yield per ton $3 16.
It is not necessary to point out to the educated engineer that the
foregoing data as to the value of tailings and slimes are inconsistent with
the popular notion that only 65 per cent. of the silver in the Comstock
ore is extracted by the Washoe process.
A Joss of 35 per cent. should leave richer tailings. In point of fact,
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the public has been misled by the circumstance that the Washoe mills
guarantee 65 per cent. of the assay, to believe that this is the measure
of the accuracy of the process. Dr. J.P. Kimball, of the American Bureau
of Mines, speaks* of a loss of $9,000,000 from this source in 1867, and
Mr. J. Ross Browne falls into the sam_e error. (Report of 1868, page 364.)
The truth is that the assays are made with dry powered samples, and
the ore is sent to the mills with more or less moisture, varying, it is said,
from three to 10 per cent. Sixty-five per cent. of the assay value per
dry ton, applied to the moist ton means therefore, in reality, from 67 to
72 per cent., which is what the mine receives. But besides this, the
amalgam caught by simple concentration from the tailings is a perquisite
of the mill. In fact, the low rates of custom mills are made possible by
the margin of profit left between the 67 to 72 per cent. which the mills
guarantee, and the 75 to 80 per cent. which they actually extract. . The
Washoe process is not a rude aud imperfeet one in principle; it is scientific and remarkably successful-better for the circumstances than any
European process. A little more economy and care in managing· the
details, and above all such a study of the process itself by the mill-men
as would settle its real nature and principleR, and lead to some uniform
rules as to the management of certain parts of it, would make it a credit
to American ingenuity and skill. A great improvement has been made
since Mr. Guido Kiistel t described the Washoe process, in the introduction of large pans; and the necessity for increased economy is now leading to still other improvements. In this respect the Comstock mining
enterprises have nothing to be ashamed of. The comparison often made
with the Reese River mills, which charge high prices and guarantee 80
per cent., is thus seen to be based on au apparent, rather than a real
difference. No doubt the loss by the \Vashoe process will be much larger
if the proportion of native gold and silver in the ore decreases in depth.
The amount of tailings and slimes collected in various reservoirs, since
the practice of saving them was introduced, amounts to ma,n y thousand
tons. Janin's Dayton mill, which works tailings only, has (or will soon
have) a capacity of fifty tons daily, and supplies assured of some 75,000
tons. The large Dayton reservoir contains some 140,000 tons, and the
Carson River reservoir (which being furthest from the mills contains
most slimes) about 200,000 more. There are numerous others, but the
occasional floods in the narrow canons have carried away a large amount
of tailings to the Carson.
*Memoirs of the American Bureau of Mines, 1867.
tNevada and California processes, &c., San Francisco, lo6:3.
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PRODUCT OF LEADING MINES ON AND NEAR THE COMSTOCK LODE.
First quarter of 1868.
lllARCH.

FEBil.UAllY.

JANUAllY.

Company.

- - - - - - - -·1----1- - - - - - - -- - - - - - - - - - -- - -- - - -

~~f~h~·r·:::::::::::::: :::::::::::::::::: :::::::: :::::::::: :::::::: :::::::: :::::::::: $26;oao· ::::::::

~~~~~?:p~-i~t:::::::::: ""$54;249" :::::::::::::::: ""$37;248" :::::::: :::::::: ""$85;663" -~~~~~~- ::::::::
Confidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 600 ....... .
ChollarPotosi........
45,682 ...••... .•......
30,5~7 ~140,000 ...•....
34,798 ............... .

~~~;~q~;(:f·_-_-_._-_-_-_-::::

:::::::::: $24;aoo· :::::::: :::::::::: -~~~~~~- :::::::: ::·::::::: ::::::::::::::::

Empirel\I.andM.Co..
16,050 ........ ...... ..
16,601 ..•..... ........
16,627 ............... .
Gould and Curry ........................ . ...................................•.......... - .. -- .... -- ..
Goldlli!ICompany....
6,8:38 ........ ........
5,000 ........ ........
8,166 10,000 ....... .
Hale and Norcro~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5, 418 . . . . . . . . . . . . . . . .
90, 000 ...... - . ....... .
Impl•rial..............
43,88:3 . .... ... ------··
63,028 ........ ........
73,655 ··------ -------Jnsticl' & Independent. . . . . . . . . . . 22, 500 . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kentuck .............
92,914 ........ $30,000
69,526 ...•.... $30,000
68,898 -------· $LO,OOO
Lady Bryan . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 000 ............... .
Ophir . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 400 ............ . ............. .. ........ .- ....................•..
Overman............. . . . . . . . • • . 48, 000 . . . . . . . .
22, 328 . . • . . . . . . . . . . • . .
55, 937 .....•..........
Segregated Belcher .........................................•...•....................•..............
Samge .. ............. 151,400 .....••. 80,000
181,657 ........ 80,000
257,953 .......
80,000
Sierra Nevada ............................................ 30,000 ................................. .
Yell ow Jacket* ................. 150, 000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ .. .......... .
Totalin1868 ..•.•.. 40,0:61294,900 llO,OOO
431,333 186,000 ilO,ooo m697 76,600 W,OOO
Total ~n 181!7 ....... 1, 022, 3?~ 110, 000 284, 000 1, 014, 238 76, 000 206, 000
728, 91 fi 44, 480 250, 000
803,161299,000 ..•..•.. 817,177113,600
30,000
'1'otalm18ti6 ....... 671,5<><> 62,000 60,000
1

*The yield of the Yellow Jacket

i~

not given.

Second quarter of 1868.
APRIL.
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<

Alpha ....•........... ------------------ ...........•.•.•...........••..... --------- · $30,000 ....•...
Belcher ..•......••..........•.....•••...........•.....••........................... . ...............
Bullion .. ................... .. ............................ $25, 000 . ......................... .. ..... .
Crown Point.......... $169, 074 . . . . . . . . . . . . . . . . $168, 677 ........ $60, 000 $llli, 000 . . . . . . . . $90, 000
Confidence....... . . • . . . . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8, 626 ........ . ...... .
46, 676 . . . . . . . . . . . • . . . .
64, 839 . . . • . . . . . . . • . . . .
76, 563 .•.•..•...••....
Cbollnr PotoHi . . . . . . . .

~!~~t~ff:~:d~~: .::;;;;;;J?S: .::::: 5;;;~ ::::~~:: :::~~::~ :::~:;~ :~~:~~ :~:~:::
Goldllill:M.andl\£.Co .
Hale and Norcross.....

9,787 ...••... ........
11,0615 ...•.... ........
12,051
3,750
84, 344 . . . . . . . . . . . . . . . .
69, 767 . . . . . . . . . . . . . . . .
38, 244 ............... .
58,579 ..•.••.. ........
51,235 ...•.... ........
65,607 ..•.•... 24,0(10
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 000 ................................. .
Kentuck ............. 110,517 ........ $20,000
106,970 ........ 40,000
120,766 ........ 40,000
Larly Bryan .......•.....................•.......•.•....•. 60,000 ...........................•......
Ophir . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . • • . • . . . . . . . . . . . . . 67, 200 ....... .
Overman.............
37,353 ------.. ....... .
41,299 64,000 .••.••.....•...... -------- ....... .
Segregated Beleher . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . 38, 400 .................................•
Savage ............... 222,734--------80,000
329,760 ..•..... 80,000
384,675-------- 160,000
Sierra Nevada .................. 30,000 -------- .....................•.......•.•....................
Yellow Jacket* ................. ·---------------·--------- .•..••.. -------- .......... -------- ....... .

Imp~rial..............
Jn~tice & Independent .

400

OOo

Total ir. 1868 .- ----- 756, 63E I 54, 000 1uo, 000
860, 640 202,
180,
843. ]9]" 97, 200
Total in 1867 ....... 1, 262, 937 31, 600 283, 000 1, 599, 797 25, 000 460, :wo 1, 436, 388 15:l, 300
Total in 181i6....... 781, 362 !140, 000 164, 000
852, 569 44,800 108, 000 1, 000, 884 28, 000
* Product not reported.
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475, OCO
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Tltird quarter of 1868.
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~!f~h~·r· ::: ::::::: :::: ::: ::: ::: : $26; 000. :: ::: : :: :::: :: ::: : ~ ::: : : : : :::: :: : : ::: : : : : : : : ::: : :: :: :::: :: ::

Bullion - ............. .. ................ ... ................ $2.5, 000 -- · ··· .. .......... . . .. .......... ..
Crown Point.......... $145, 923 ........ $90, 000 $132, 122 ........ $60, 000
$44, 369 . • • . .. .. $60, 000
Confidence...........
11,919 ........ ........
17,:300 ....... . ........
21 ,280 .............. ..
Chollar Potosi .. .. .. ..
86, 029 . .. .. . .. . .. • .. ..
97, 99:3 . .. .. . .. . .. . • .. .
78, 013 ....... . ...... ..
Daney . . . . . . . . . . . . . . . . . . . . . . . . . 16, 000 ........................................... .. .•.............
Exchequer .........................••.....•... _ ......... _ .........•.•.................•. . ........ . .
EmpireM.and M.Co..
20,464 ........ ........
20,646 . ...... . ........
18, 837 .............. ..
Gould and Curry . .....
3, 239 .. .. .. .. .. .. .. . .
1, 520 ....... _ .. .. .. ..
10, 195 ............... .
GoldHillMill&M.Co.
8,1l99 ........ 3,750
8,836 ........ ........
10,318 .............. ..
Hale and N orcrosM .. ..
19. 900 80, 000 . . .. .. .. .. .. .. . .. . .. .. .. . .. .. . . ..
31, 198 .............. ..
Imperial..............
69, 433 .. .. . . . . . .. .. . . .
55, 627 . • .. .. . . . .. .. . . .
64, 532 .............. ..
Justice &Independent . . .. . . . .. .. 15, 000 .......................... ....... . ...... .... _ ...... .. ....... .
Ken tuck .. . . . .. .. . . . . 138, 860 .. .. .. .. 50,000
164, 550 ....... _ 60,000
132, 882 . .. .. .. . 60, 000
Lady Bryan .................... 60,000 .......................................................... .
Ophir ....................................................... . ........................... . ........ ..

gev;;e~:~a:i3~1~i;~;:

~;~if

:::::::: :::::::: ---~~·- ~~ - :::::::: :::::::: -- - ~~ ~~~- :::::::: ::::::::

::
Savage . .............. 279, 788 ........ 240, 000
187, 141 ........ 160,000
140, 000 ....... _ 80,000
Sierra Nevada........ . • • • • .. . .. . .. .. • .. .. .. . . • . . .. .. . .. . . . .. . . .. . . . .. .. ..
4, 542 $30, 000 ...... ..
Yellow Jacket* .......................................................... . ....................... ..
Total in 1868. .•.• .. 794,240 197,000 383, 750
713, 735
Total in 1867 ....... 1, 379, 116 lOS, 570 577,500 1, 306,549
Total in ltl66. .... .. 939, 605 80, 800 154, 000 l, 106, 896

25,000 280,000
589, 16fi 30, 000 200,000
6, 400 447,500 1, 171,327 258,000 370,000
75, 000· 154, 000 1, 054, 011 . .. .. .. . 174,000

*The Yellow Jacket produced $676,861 39 bullion during the year ending June 30, 1868; but its monthly
product is not reported.

Fourth quarter uf 1868.
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Alpha .............................................................................. $60, 000 ....... .
Belcher ........................ $26, 000 .. • .. • . . .. • • .. • • .. . • .. .. • . .. .. . . .. .. .. .. . . .. 2fi. 000 . ...... .
Bullion ............................... . ............................................ 25, OCO ....... .
Crown Point.. . .. . . • . . $45, 670 ....... _ . .. .. .. . $51, 515 .. .. .. .. .. .. .. . . $35, 720 90, 000 .. ..... .
Confidence_..........
:l2, 832 . .... .. . ..... ...
13, H83 ........ .. .... . .
14,728 .... . ......... ..
Chollar Potosi. . .. .. .. 112, 898 .. . .. • .. . .. . .. .. 102, 722 .. .. . .. . . .. .. • . . 108, 336 ............... .
Daney .............. . ...•.......•....•...•........ . .......••..•......•••...... . ••• . .•...•. . ......•.
Exchequer _...................................................................................... .
Empire M. and M. Co..
16,804 . .. . • • . . . .. . .. . .
16,908 .. . .. .. . .. . .. .. .
15, 574 .... . .......... .
Gould and Curry......
5, 650 . .. .. . .. . .. . .. . .
8, 953 .. . .. • . . .. • .. .. . .. .. .. .. .. 72, 000 ....... .
Gold Hill Quartz Mill
and Mining Co......
9, 104 . . .. .. .. . .. . .. ..
2, 326 ....... _ . .. ... ..
11, 295 ............... .
Hale and Norcross .. ..
26, 641 80, 000 . .. .. .. .
16, 013 ........ -.......
10, 875 40,000 ...... ..
Imperial. ..... _ ..... _
58,229 .. .. .. . . . .. .. . . .
3:'i, 944 .. . .. . .. .. .. .. ..
44, 28a 100, 000 ....... .
Justice & Independent. . . .. .. .. . . . .. . • • . . - ...... . ............. . .. .. ....... . ..... -- .. - ........ - ... -- -Ken tuck ............ _
69, 145 ........ $40, 000
86, 097 ........ $40, 000
98; 582 ........ $60,000
Lady Bryan ......... _ . . . . . . . . . . . . . . . . . . . •..........•.•••. $30, 000 .••......•.....•...•..............
Ophir .......................... _...... . -....... .. . . . . .. .. 50, 400 ............................. . .. ..
Overman_............
35,000 . .. . .. . . . .. . .. . .
34,000 64, 400 . .... . ..
60,258 .............. ..
S egregated Belcher .. _ . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . • . . . . . . . • . . . . . ...........•.... . ........
Savage ...... _........ 128,000 ........ 80,000
119, 760 .. .. .. .. .. ... . .. 152, 000 .. . .. .. . 64,000
Sierra Nevada........
5, 191 • ... . .. . . •• .. . ..
5, 504 .... .. .. . .. .. .. .
7, 568 .............. ..
Yellow Jacket* ................ _ .................................. 360,000 ......................... .

i64

Total in 1868..... 535,
106, 000 120, 000
493,725 144, 000 400,000
559,224 413, OtlO
Total in 1867 ...•. 1, 079, 799 ,205, 000 240, 000
894, 120 132, 000 ~35, 000
646, 628 145, 600
Total in 1866 .••. _ 1, 032, 713 1164, 620 167, 2GO 1, 040, 172 34, 000 229, 200. l, 039, 537 128, 000
*Product not reported.

1124,
000
153, 750
370, 000
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WES'r OF THE ROCKY MOUNTAINS.
Product of the principal mines on the Comstock vein for the year enditz!( December 31,
Oomp&ny.

Bullion.

Assessments.

186~.

Dividends

Alpha ...•••.•.•.•.••...•....••••••.•....••..••....••...•..•...•••.••••..••.
$90,000
Bdcber ......••..................•.•....•....•.•...•••..•........•..•••..•..
104,000
Bullion ..... ....... ..........•••.............•...•.•.......•.............. :.
100,000
Crown Point . . • . . . . . . . • . . . . • . . . . . . • • • . . • • . . . . • . • . . . • • . . . . . • . . .
$1, 086, 230
90,000
$360,000
Confidence....................................................
110, 668
15, 600
Chollar PotoHi....... . . . . . . . . . • . . • • • . . . • • • . • . . . . . . . . • • . . . • . . . • .
885, 076
140,000
Daney ..................................................................... .
56,000
Exchequer ................................................................. .
24,000
Empire Mill and Mining Company.............................
213, 77l
Gould and Curry ....•.....••••................•... , • .. • • . . • . .
29, 557 .•••••• 12:000. :::::::::::::
Gold Hill Quartv; Mill and Mining Company . . . . . • . . . . • • . . . • . . . .
103, 686
10, 000
7, 500
Hale and Norcross . .. .. .. . .. .. .. . . .. . .. . . . .. . • • • .. . . . . • • • . • • ..
392, 400
200, 000 ............ .
Imperial . .. .. .. .. . . . . .. . .. .. . . . . . • . .. .. .. . .. . . . • .. .. . . . . •• . . ..
684, 040
100, 000
24, 000
.Jus tic~ and Indapcndent .......•••.......•••.........••.• , • . • . . . . . • . . . . . . . . . .
52, 500 ............ .
Ken tuck......................................................
1, 2!19, 707 .... • .
480, 000
Lady Bryan .. .. . . .. . . . . . • . • • . . • • . • . .. . • . . . • . .. • • . • . .. . . . . • • .
20, 000
150, 000 ............ .
Ophir ........................ ,..............................................
167,000 ............ .
Overman ........... , •..•...••.....•....• , ••.•.•.... , . , . . . • . . .
352, 590
176, 000 ..•...•..•..•
Segregated Belcher ............ ,, .......... , ......... ,.,.......
4, 371
38,400 ............ .
2 5
' ~~: ~gg
~~~~!eN~~~ d~· :::::::::::: :::::: :::::: :::::: :::::: :::::: :::: ::
~·- ~~~~ ~~~
Yellow Jacket"' ............. ,.,..............................
800,000
150,000
360,000

·······9o: ooo · ....

Total in 1868 ............................ ........ ......... .
1'otalln 1867 ...................... ........... ............ .
Total in 1866 .................. ........................... .

8, 49~. 769
13,626,062
11,732, 100

1, 825,500
1, 296,250
1, 194,820

2, 415,500
3, 991, 950
1, 754,400

Fluctuations in leading mining shares f(lr t!te six montlts e11.ding December 30, 1867.
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357t
375
315
275
310
310
320
3£!7t
350
Gould and Curry.... • . • . . .
725
755
715
600
6:10
560
325
320
360
57}
50
60
40
37
62t
67t
50
Ophir....................
325
235
150
100
102~
117}
87}
78
54
62!
104
107
102
107
122
ll6t
115
129
116
Savage .................. 4,950
4,500
4,375
210
21St
205
175
146
150
145
13l
135
Hl5
1:30
138
13lt
185
Chollar Potosi............
457t
450
432t
375
447t
420
430
3:~1
:355
202t
1, 240
1,160
840
890
500
745
875
810
Hale and Norcross . . . . . . . 3, 100 . . . • . . . . . • . • . . . . 3, 000 . . . . . . . . . . . . . . . . . • • • . . . . 1, 100
850
880
Sheba ..................... .. ................... .................................. .............. . ............... ........... ............... ............... .............. ............. ................ .............. . ............
8
7
Daney . . . . . . . • . . . . . . . . . . .
8
19
22
16
20 . . . . . . • . . • . . . • . . . . . . . . . . . . • . . . . . . ...... .
9
WiderVest ............................................................. ........................ ... ........... ...... ... ............ ....... .......... ..... . .............. .
Bullion . . . . . . . . . .. . . .. . . .
41
33}
27}
20
35
35
25
21
21
15!
18
15
8
6}
15
17t
19
:n
Real del Monte . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... -..... . . . . . . . . . . . ....... -....... -..... .. -· · ... ·
El Dorado.... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ...... ................... ... .... .... ..•
Overman.................
220
150
160
85
81
70
62
56
55t
33
56
51
48
4!1
44
50
78
107
Sierra Nevada............
18
16
22
55
36
35
14
7
4
t
13t
9! . .. .. ...
2t
3t . .. . . .. .
12t
15
Yellow Jacket............ 1, 520
900
980
1, 085
900
695
455
455
465
340
480
340
375
400
524
475
720
790
rVbite and !IIurphy ............ ...... ........ ... ..................................................................................................... ... ...... ...... · .. ·
Baltic ........ .... .............................. ......... ................. .. .. .... ..................... ........................................... .......... ............ .
North American ... .............. ...................... ................... .. .................. ......................................................... .................. .
Baltimoro American .............. . .................................................................................................................................... .
158
170
160
165
Imperial.................
214
195
210
172!
135
145
143
144
159
112t
127
13!i
154
172
690
640
690
765
665
Crown Point............. 1, 700
1, 225
1, 020
1, 400
1, 150
1, 015
870
715
750
560
890
595
560
120
134
105 ................
Belcher..................
460
316
280
275
215
170
115
82}
1:35
75
110 . . . .. . ..
110
600
450 .............. ..............
Alpha.................... . • • . • . .. .. . . . . .. . . . . . . .. .. . . . .. . . . . . . • . .
450
450 . . . • . .. . . . . • . .. . .. . . . . .. . . • . .. ..
450
Empire Mill and Mining
175
167t .. ............
175
167t
175
180
Company ............. .
180
185
175
1451 ...... -- ~ ----·· .. 1 175
35 ............. .............. ------· ·1·-----·
50
50
65
60
80
Confidence .... .......... .
57t
62t
72t
14
20
12!
29
15
Ju8tice and Independent ..
8
13
31
..
8 .....
9
12t
11
Exchequer .............. .
11
lOt
200
200
242t
4971370
360
K entuck ...... .......... .
395
305
366
Gold Hill Quartz Mill and
90
90
80
105
80
100
165
140
120
185
130
132t
1
76
Mining Company
210
4t
7t ...•....
11
5
5
5
3t
7
5t
8
• 7
Segregated Belcher.......
18
8!
llt
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Fluctuations in leading mining shares for the six months ending June 30, 18C8.
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Gould and Curry . . . . . . . . .
Ophir................... .
Savage . . . . . . . . . . . . . . . . . .
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670
650
620
540
420
660
430
110
535
560
435
665
850
225
197i195
167
180
245
167t
175
180
141168
55
190
170
173i
150!
163
172
151
177
156t
153
156
189
145
190
290
246
269
263
237}
230
225
250
182!
210
337~
225
191
106
2, 730
110
117
2, 9LO
2, 350
127!
2, 425
2, 000
2, 000
4,100
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190
3, 400
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Daney................... .•..•...

11

8

7t

1

ElDorado ..•..•..........
s6~----7i .. ····so·· ····93-i· ···2oo·· ... i97i. ···i74·· ···i7s·· ···ie5· · ···2i2·· ···iso·· ···i22t. ···i27i. ····74·· ····82 .. ····77· · ····77t· ····s2·
Overman .........•.......
Sierra Nevada .•.•........
17
24
15!
12
1St
16
24
25
3L
30
17
14
18
26
25
31
25
30
Yell ow Jacket ••••.... .. ..
Amador ................. . ..•
...
...
1,
1,
I,
1,
1,
1,
1,
1,
Lady Bryan ....•......... . ... . . • • . . •.... - ....... - ...... - . . . . . . . • . . . . . . . • . . . ....•...•. -.•... - .. -...
58
38
28
38
29
23i
31
25
32t
North American ............. 1 .............. 1 . . . . . . . . . . . . . 1 . . . . . . . . . . . . 1 ............ _,_ ............ , . . . . . . . . . . . . 1 . ............... 1 ............ . 1 . . . . . . . . . . . . , .............. , . . . . . . . ..... , ............... , ............. . , . . . . . . . . . . . . , ......................... · ·I · ............... ~ ........... ..
Baltimore American ..... .
Imperial . ............... . ---i75 .. , ... i79 ..
208
210
100
HO
2ils··l·--2o5··1···275··1···24s··1 2651
272t I 283 I 285 I 243 • 239 I 250 I 202!
Crown Point ..... .•......
730
1, 000
1, 220
1, 280
1, 900
1, 875
1, 855
2, 450
2, 340
2, 150
2, 175
2, 225
2, 790
108.
117
104
113!
93
Belchet· ...........•......
152t
150
182i
195
360
285
295
425
400
380
325
305
340
302~
301
200
285
190
Alpha .................. .
700
1, 000
1, 200
1, 475
1, 300
1, 320
77!
99
100
88
83
88
66
75
72
52
57t
Empire Mill and Mining
Company .••...........
1i5
180
280
315
260
315
275
265
200
225
225
187!
197t
150
Confidence .........•.....
50
110
70
90
95
;m
89
62t
50
15
21
15
38
ji; ·
··
29 •
2y-37!
4f
·4 isii · ·
79
46
43
35
41
57!
39
31
29
KE>ntuck . . . . . . . . . . . . . . . . .
252i
2;x>
262
283
300
280>
295
430>
435
445
450
4LO
477i
477t
417
385
380
372t
Gold Jlill Quartz Mill and
Mining Company ...... .
77
12!)
12;)t
80
125
95
100
125
92r
95
99
120
112
ll'H
95t
100
82t
Segregated Belcher ...•...
10
9
9
17
15
14
19
22
21
25t
17t
18
8t
11
10
9t
llt
8t
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Fluctuations in leading mining shares for tile six months ending November 30, 1868.
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GouldandCurry..........
llO
ll2
114
100
103
105
91
88
106
94
84
100
100
96
89
70
82t
108
Ophir .....• .•.. ..........
14t
I2t
13
15t
22t
21
20!
32
21
18
17
17
19t
19
19
19
23
:J8
Savage..................
163
154t
157
136
138t
132t
129
ll3
liSt
91t
90
105
110t
82t
75
60
70t
75
Chollar Potosi.. .•.... -...
290
245
255t
214
181
138
138
162
183t
153
149
158
155
146!
136!
126
143t
175
HaleandNorcross . ..... ..
117
80
102t
71
65
79
74t
77
93
53t
48t
49
49t
44
44t
38t
63
76
Sheba. .... ... .................................. ............ ... .......... .................................. __ ........•.............•••.....•................•.•....•. ~ .. .
Daney . . . .. . . . . . . . . . . . . . .
7
7t
8
7t .. .. .. . .
3t .. .. .. .. .. • .. • .. .. .. .. .. . . .. . . . .
3t
6t
6t
5
6
4
5
6t
Wide,VeMt ............................................................................................................................................................ .
Bullion . .. . . . .... . . . . . . . .
37t
23
30
26
23
21
17t
22
20
15
16
1St
15 . .. .. . ..
14
12
16
18
Real del Monte ........................................................................................................................................................ ..
ElDorado .........•.... ...•.. ... _ ..•.......•.... . .........••......••...................•..•............................................... .... ............... _......... .
Overman.................
77
77t
82
69
82
78
78
110
88
83t
81
83
89t
Slt
70t
46
46
51
SierraNeva.da ............
31
25
30
27
29
32
38t
37
27
27
20
~6t
20
18t
29
22t
16
.... .
Yellow Jacket............ 1, 205
1, 115
1, 235
1, 240
1, 230
1, 185
1, 135
1, '220
1, 400
1, 270
1,190
1, 400
1, 580
1, 490
1, 409!
925
1, 210
1, 705

~~~~l~~e~-i~~~~: :::::::: .. -~~~ .... -~~~-- ---~~~ .... -~~~ .... -~~~-- .--~~~- .. --~~~-- .. -~!t .. -~~~~.... ~~~-- ... ~;~ ..... ~!~ .. . -~~~ ..... ~~? ... --~~~~- ... ~~~--~---~~~~- ... ~~~~
-- .. -i~~~- - .. i~f!.--i~r- ·-- i~~~ - -.. ikV ...i~r~ ·-- i~r- .... ~~~-~--- i~fl.-- i~r- --- i~~~ ... ·i~r .....gfl ... i~fj·--- i:g·

Baltimore American ..... .
Imperial ............... ..
-~ig~ ~gr l · --i~f
Crown Point ........... ..
Belcher ................. .
285
200
190
Alpha. .................. .
72
57!
52
Empire Mill and Mining
Company ..............
2251 ........ 1 150
Confidence...............
50 ..•.••...••..••.
Justice and Independent ........................ ..
Excheque1 .. . .. . .. .. .. .. .
39
31
29
Ken tuck .. .. .. .. .. .. .. .. .
385
380
372
Gold Hill Quartz Mill and
117!
100
Mining Company ..•....
82t
St
10
Segregated Belcher ...... .
1lt
---

1

1

1

172t
' 47!

1

152t
44t

115
41

135
38
8
25
392t

6
24
387t

120
:ui
5
20
382!

85
10

70
13!
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:38

69

1

1 1
1
.-- ~~~- .,. --~~~ · l --~~g..,::: ~ii: :,·--~~~ ..
122t
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50
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5lt

160
51
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35

ll5
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llt

13t
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llt

1;:)5
45t
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152t
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10_0

6
14t
28R

15
262

1
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42t

1 1
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39
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27

140
36t
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113
60

14
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28
3
I7t
247-§
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[From the San Francisco Weekly Stock Circular, January 2, 1869.]
QUOTATIONS OF MINING STOCKS.
Name of company.

I

No. of feet l Shares, Total No., Incorporate
in mine. per foot. of shares.
value.

- - - - - - - - - - -1

1, HiO

2, 800
2, 000
400
75
1, 200

1:li

400
184
2, 000

20
1

10

4GO

2, 500

12
20

1, 800
12,000

12
10

1, 560
11,600
2, 800

3,

1

4
20
16
4
20

12
40
20
1

302

1, 600
1, 200
1, 850

000
000
600

1

95
5, 000
4,100
1, 400
1, 200
160
800
3, 000

6,
4,
2,
10,

1
2

o:JO

8, ouo
8, 000
1, 200
4, 800
500

8, oco
4, 000
2, oco
3, 000
2, 000
6, 000
4,100
10,000
16,800
:l, 200
6, 400
16,000
3, 000
1, 200
4, 000
1, 200
3, 700
Hi,OOO
4, 000
3, 000
1, 900
3, 000
2,400

Asked.

Last monthly divi·
den d.

$250
2GO
5()0
100
400
390
250
500
500
300
2, 000

00
00
00
00
00
00

00
GO

co

00
00
(l() 00
300 00
833 co
500 OD
500 00
200 00
500 00
200 00
100 00

aoo oo

300
100
300
500
300
200
500
100
500
1, 000
400
100
300
500
100
100
100

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

$4150 per share .. $42 00 per share ......................
........................................ June19,1868.$2 00
................... . ........................................
162 00 per share.. 165 00 per share ...............•......
14 50 pershare..
15 00 per share ......................

... 5f gg· ~:~-~~:~::: ... ~f gf ~=y :~:~::: :~~~~t: ~~~ ~~~~~ ~ ~ ~ ~:

36 00 per share..
39 00 per share ...........•..........
9 00 psr share..
11 00 per share ... -- - -. - . -- . - - --- -- . 1o:l 00 per share.. 155 00 per share .. Oct. 15, 1867,25 00
3 00 per share..
3 50 pershare ......................
2.') 00 perbhare..
26 00 per share .. -------------------125 00 pershare .. 126 00 per share .. May15,1867, 6 00
99 00 per share .. 100 00 pershare ......................
65 00 per share..
75 00 per share .. July 13,1868, 7 50
44 50 per share..
45 00 per share .. Sept.l6,1867,125 00
109 00 per share.. 110 00 per share .. June20, 1868, 6 OU
300pershare ..
350pershare .................•....
8 00 per share..
8 50 penhare ......................
255 00 per share. . 270 00 per share.. Dec. 10, 1868, 30 00
19 50............
20 00 per share ......................
2 00 . . . . . . . . . . . .
5 00 per share.. . . . . • . . . . . . . . • . • . . . .
22 00 per share..
23 00 per share .... ......•.....•.....
3700pershare ..
4000pershare .............•.••... . .
88 00 per share.. . . . • . . . . . . . . . . . . . • . .
85 00 per share..
8 00 per shm·e..
8 50 per share .. . ...................
78 00 per share .. 7 090 per share .. Dec.12,1E€8, 4 00
19 00 per share .... ....................... •.....•... .....

When delinquent.

Last assessment,
per share.

I

1- - 1 - - - 1
300
45
2, 600
1, 040
2, 500
150
600
3, 000
130

Bid.

I
Dec. 3,$10 00
Nov. 7, 10 00
Jan. 12, 2 00
Oct.
6, 25 OJ
Dec. 7, 10 00

Jan. 2,1869.
Dec.ll,1866.
l<'el.J.18,1867.
Nov. 5,1868.
Jan. 6,1869.

:~~~:: ~~'~ ~: ~: ~~- :~~~n~.: ~~~ ~~~~-~

1\Iar. 26, 10 00 Apr.25,!868.
. -- - - .. ----- · -- - - - ----- ---- - - -Feb. 10, 50 00 Mar. 11, 1868.
July 27, 2 00 Aug.26,1868.
Jan. 30, 3 00 l<'cb.29,1868.
.............................. .
Dec. 5, 15 00 Jan. 4,1869.
1\Iar. 13, 20 00 Apr.12, 18ti8.
Dec. 12, 5 00 Jan. 11,1869.
Dec. 15, 25 00 Jan. 14,1869.
Oct. 22, 150 Nov.21,J868.
July 28, 5 00 Aug.27,1868.
.......... .. .................. .
Nov. 24, 5 00 Aug.24,186i:!.
. . . . . . . . . . . . . . . . . . ......•....•.
...............................
Nov. 9, 300 Dec. 8,1868.
Nov. 13, 20 00 Dec. 13, 186.-2.
May 15, 6 00 June14, 1868.
.............................. .
Nov. 16, 12 50 DPc.16, 1868.
June 2, 5 00 July 2, 1868.
Oct. 15, 1 00 Nov.14, 1868.
Jan. 22, 125 00 Feb. 21,1868.

~
t:j

tn
~

0
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RESOURCES OF STATES AND TERRITORIES

Report of the Savage Company for the year enc1ing Jttne 30, 1868.
R,ECEIPTS.

On hand July 10, 1867 ........................•..................... .
Bullion .............•.......•...................... .. ........•••....
Ore sold ............... .. ........................................... .
Premi urns... . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . ......................... .
()ther receipts .•....................................................•
Total. .•••........•...•.•.... ___ ... _. _. __ ... _...•• __ . _______ ..

$77, 715
3,484,1o5
21,897
9,999
14,751

58
72
25
91
54

3,608,550 00

DISBURSEMENTS.

])ividends . . ...........•............................................. $1,548,500 00
Custom mills ..••........................................ .. ........... 1,006,628 61
R~duction, &c., company's mills ..... . ............................... .
226, 150 21
Labor .......................................................•.......
311, 27i 74
102, 107 52
rrin1ber anJ lumber ...•...... ··-··· .......... ---------- .... ---- ..... .
Fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................•.•..
50 366 9t;
Taxes .....................•..................•.......................
40:6:35 13
lA• gal expenses... . . . . . . . . . . . . . . . . .................................. .
46,J69 40
Salaries ........•.....................................................
20,650 00
Supplies, &c ........................................................ .
52,268 45
1 0
27,857 66
.-:::::::
:
69,618 80
Cash on hand July 11, 1868 ................................•.........
J06,319 so

~~h~~h~i~~~-~ ~~ e~-t~ ~ ~ ~ ~::::: ~:: ~ ~: ~ ~ ~ ~ ~ ~::::::

~: ~: ~:::: ~::::

Total...... . . . . . . . . . . . . . . . . . . • . . • • • • . • . . . . . . • . . . . . . • . . . . . • • . .
Assets, exclusive of mine and mills ........•.......•...................
Liabilities.... . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . • . . •.....••...
Surplus ...•...........•.....••...................••••........•

3, 608, 550 00
223 403

uo

29:358 00
194,045 00
Tons.

Ore on hand July 1, 1867 ..............................................

2,865

Extracted during the year.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 87, 342

- - - 90,207
Reduced ........................•................•...........•... 84, 627
Sold.... . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . . . . . . • . . . . . . . . . . . • . • . . . 3, 897
---88,524
On hand July 1, 1868 .....•......•.........•.............

1,683

Average yield: first class, $359 52; second class, $78 16 ; third class, $37 41. Total
average, $40 84. Cost of extraction, $7 21 ; of reduction, $13 74. Total cost per ton,
$20 95. Average profit per ton, $19 8tl.
Total ore product from date of organization, nearly seyen years, '270,521 tons; yield n
bullion, &c., $11 ,327,700; assessments, $188,000 ; dividends, $3,560,000.

Report of the Ophir Gornpany for the year ending December 18, 1868.
RECEIPTS.

$3,558
3,017
3,!341
1 372

00
00
00
00
00
00
00
00
00
00

From mine ........•••...••.•••.••...•.•....••....•..•.• - ... -- •.......
Wood \VOrth mill ...•.......................•....•...••...•.••....•...
Reduction works ...................•..................•.....•.......•
Bridge and road tolls, Washoe Valley ................................. .
Lands in Washoe Valley ............................................. .
Sale of bridge over lake and road . ....... .................. - ....... ... .
Toll road-dividends four months ....•...•••..••.•.....••.............•
Toll road-cash portion sale money ..• - ............................... .
Assessment account ..•.•..•.••................•.•........••••....••...
Miscellaneous .•••..•....••••..•.•...•••••.••..•••....•...•....•..•..•

149,065
750

Total receipts ..........•......••.....••.••...••...•..•.•.....
Cash on hand December 18, 1867 .................••.••..••....•••.....

178,691 00
11, 811 00

Total. •••••••••.•••••.•.•..•••••...••••.••••••••••••••••••..

2:502

3,000
4,586
7,~00

190,502 00

===
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WEST OF THE ROCKY MOUNTAINS.
DISBURSEME:!\TS.

l!.,or mine .•.••.••••...••••...•.•.........•.... _ ...••..•••.........•••
W ood·worth mill .........••......••••..........•.........•••..•......•
Reduction works.... . . • • . . . . . . . . . . . . • . . • • • • . . ..... ~..... . .••........
Bridge and road, Washoe Valley ..•... ------ ..............•. . ........•.
Land in Washoe Valley ......................................•...•....
Office expenses, San Francisco.... . . . . . . . • . . . .......•.....•..•..•....•
General expenses of mine.... . . . . . . . ........••..•.•....•......••......
Buck's shaft-construction ............•.....•.......•.......••........
Buck's shaft-machinery ......................•....•......••.........
Buck's shaft-timber, &c ...............••..•..............••......••
Buck's shaft-ground .............••.....•............................
J->egal expenses .......•.................••.•.......••...•.•........•.
Sa1ary account, San Francisco .••..•....•....••............••.....••.•
Miscellaneous ite1ns ................................................. .

$1,028
5, 279
1,689
J,166
2 J79
1:655
9,668
93, 819
32,878
2,092
329
6,414
2, 233

Total disbursements ..........••.......•..••......•.•••...•••.
Cash balance December 18, 1868 .•....•••..••••.....•••••••.•.........

165,696 oo
24,806 00

Total. ...••...•.•...•••••••..•••••.•...••..•....•.•••..•.••

l90, 502 00

00

00
00
00
00
00
00
00

00
00
00
00
00

3,267 00

The company have levied three assessments during the year, amounting to $168 ,000, as
follows:
Assessment.

When levied.

Number 6 .......••.•....••...••....•.•.. January 20 ...••..
Number 7 ..••....••..................... June 15 ......... .
Number 8 ............................... November 2 ..... .
Total .•••...•••••...•••.••••.••••...••••...•••.••....

Per share.
$3 00
4 00

3 00

Amount.
$50,400
67,200
50,400

-l00oi- -J6s, 000

On the last assessment there sti11 remains unpaid the sum of $18,935. In ail, the company have levied eight assessm ents, amounting to $593,000, or about $424 per foot. 'l'here
have been no dividends since March, 1864. The first dividend paid was on the 17th, of July,
1860. During this interval there were 22 disbursements, amounting .in the aggregate to
$1,394,400, being equal to $83 per share, or $996 per foot. The Ophir Silver Mining Company ·was incorporated on the 28th of April, 1860, with a capital of $5,040,000, dhilled into
16,800 shares of the par value $300 each. The total bullion product up to the close of the
fiscal year ending December 12, 1867, was $5,286,6~!). The old mine and shaft were abandoned about 16 months ago, since which time work has been progressing on the new shaft,
without, however, striking ore. This shaft is now down 585 feet, of which 573 feet is tim- ·
bered. At a depth of 300 feet hard rock was encountered, which continued 200 feet; since
then the rock has been changeable and the sinking- more rapid, two and a half feet per day
being accomplished. The water at the bottom of the shaft has diminished four inches, ditch
measurement. At the annual meeting to-day 11,638 shares of 16, 800 were represented.
The stock was first introduced in the market October, 1860. The highest price ever reached
was $3,800 per foot, and the lowest $37.

RepoTt of the Empire Company for the year ending November 30, 1868.
RECEIPTS.

From bullion account ....•••.•............. _..••••.••.•••.•...••...•••
From mine account ..••...•••.......••••...•....•••....•••...•.••.••••
J<~rom mill ac.c ount ................................................... .
Assets November 30, 1867 ........................................... ..
Liabilities November 30, 1868 ........................................ .
Total ....................................................... .

$215,866
4,842
700
15,963
26,794

00
00
00
00
00

264,165 00

•
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RESOURCES OF STATES AND TERRITORIES
DISBl!RSEMENTS.

Indebtedness NoYember 30, 1867 ...................................... .
l!'or n1ill .. __ ...••...•...............................•...........•....
For mine .................•.••.. _... __ .......•........•..•...........
Miscellaneous ...•..••••..............•.....••••...••...•.•...........

$5,617
119,925
72,779
52,729

Total. ..........•...•••.•....•......... __ . _.. ___ •.••••.. __ •••
Assets November 30, 1868 ............................. ---- .••••....••.

251,050 00
13,115 00

TotaL ..•...•••..••...•..•............................•.•••.

264,465 00

00
00
00
00

The amount of liabilities above the assets on the 30th of November, 1868, was $13,679.
The Empire :Mill and Mining Company was incorporated in March, 1863, with a carital of
$999,600, divided into 1,200 shares, of the par value of $833 each. The first recorded sales
of stock were in June, Hi64, when 20 shares were sold at $800. The operations of the company for the past year hav43 been largely confined t.o work on the Imperial Empire shaft,
which is down 1,100 feet. It is expected that by the 1st of January drifts will be commenced from the 1,000-foot and 1, 100-foot levels. The amount disbursed on account of tha
shaft for the past year is $28,946. The extraction of the ore for the past year has been
restricted to the upper portion of the mine, say from the surface to the 330-foot level; from
that section 11,028 tons of low-grade ore has been raised, averaging $29 54 per ton. The
amount of ore reduced for the year is 10,724 tons, yielding $~05,055 in bullion.

Report of the Gould and Gurry Company for the year ending Decmnber 1, 1868.
RECEIPTS.

Cash on hand, December 1, 1867 ......................................... $147,944 15
Ores sold..... . . . . . . . . • . . . . . . . . . . . . . . . . • . . • . . . . • . . . . . . . . . . • • • . . . . . . . . .
4:3, 959 29
Bullion account-Company mill..........................................
29,127 67
Bullion acc01mt-Custom mill........ . • . . . • • • • • . . . . . . • • • . . . .. . . . • . . . • . . . .
22, 198 56
Materials sold ...•...••••....••...••.......................•....•.•• ---16,226 76
Tolls on Virginia and Carson river road...................................
4,130 43
Ore scales at mine.......................... .... .... .... .... ..•.•. ...•.•
147 72
Interest................................................................
249 •17
Bills payable ...•.....•....••...........•••••........•. ---·.............
3,875 90
Cash indebtedness.... . . • . . • . . . • • . . . . . . . • . • • . . .. . . . . . • . . . . . • . . . . . . . . . . . .
33, 822 09
'fotal...... . . . . . . . . • • • • . . . • • . . . . . . . . . • . . . • • • . . . • • . . . . . . . • . . . . . • . •

•

301, 680 24

DISBURSEMENTS •

1\fine account ..•........•..........•....•••..........••....•••••....•.• $180, 108
Mill account. ........................................••••.........•....
50,925
Dividend account ..........................•............... --- .....••...
3,165
Gene1 al expense account ...................••..•••.•......•••.•.........
17,737
15,510
Reduction of ores at Custom mills .•.......••.........•............... ---·
9,072
l\1ill repairs ..•••.................• - .• --- .. ----- ---- -----. ---- ---. -----.
5,851
'I' axes .......••••.. - - - - - - - - -- - · - - - · - · - - • • · · - - • • · · - - - - - · - · • • · -· · · · · · · · · ·
3,368
Legal expenses ......................••. - -... - ... - •• - - .•.... --- ...•... - 8,559
Bills receivable ..........•............•••...•.... -- .••••..... -- .••••..•.
4,371
Virginia and Carson river road .........•.................. - ... - ..•. - .....
Sundries...... . . • • • . . . . . . . . .••...........•.•..•...............•••....•
3,010
Total.... . • • . . . • • . . . . . . . • . . . . . . • . . . • . • . . • . . . • • • . . • . . . . • . . • • . . • • . •

52
:39
00
37
82
57
38
50

46
19
04

301, 680 24

The assets and liabilities of the company at the close of the fiscal year are as follows :
ASSETS.

Bills receivable ....•.•.•...••......•...•................•.••..••.•......
Ores, tailings, &c., on hand ................ - ......•• - ...•...............
Real and personal property-mine ....................................... .
Real and personal property-mill. ....................................... .
Boarding-house at mine .••••...••.................•................•....
Reservoir tailings' mill .................•.....•....•..............•......
Assay office, &c ...............•................•••...•••.•.........•..•
Vilginia and Carson River toll road ...•......•••..••••..•••...••••••••••.•
Office in San Francisco.. . . . • • • • • . • . . ..•.....•••.•••••••••••.•..••••••..•
Total.... • • • • • • • • . • . • • • • • . • • • • • • . • • • . . • • • • . • • .. . • • • • • • • • • • • • • • • • • •

$l8,613
51,500
156,R23
218,896
3,750
22,884
7, 711
6,750
1, 000

29
00
92
27
00
61
68
00
00

487, 929 77

===
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WEST OF THE ROCKY MOUNTAINS.

LIAlliLITIES.

Cash indebtedness, &c .................•..............•..••..••••••••...
Bills payable ..........................................••......•........
Dividends uncalled for ........•.................•....•.•.••••.• ., ....••.•

$29,532 31
3,815 00
535 00
33,94~

Total ..................................•..•••.•.•.....•••••...••.

31

Report of the Gold ·Hill Quartz ~Jill and ~fining Company for "year ending January 1, 1869.
RECEIPTS.

Supplies on hand January 1, 1868 ......................•...•.........••••
Bullion product .....................................••.................
Premium anu discount ........................•.........................
1\Iill account ...............•...................•.......................
Assessment ..................................•••.......................
Book accounts ....................................•.............•...•..
Rent and expense account ............•..•..•.......••••...•........... . .
Total ..... , . . . • . • . . . . . . . . . • . . • . • • • . •• • • • . . . . . . . • . • • • . . • • • . . • . . • . •

$8,670
101,G63
742
1,598
]0,000
9,123
203

00
00
00
00
00
00
00

131, 899 00

DISBURSEMENTS.

Book account ..........................................•••.........•...
Min e account ...... . .................................................. .
1\f iII account. . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . ........••..................
Bullion and exchange ............ ·....••..••.............................
Dividends Nos. 7 and 8 ................................•..••.............
General expenses ...................................•...................
Miscellaneous items ........... . .................••......................
Due from sundry debtors ...............................................•

$7,036 00
~8,599 00
66 946 00
2,058 00
7,500 00
5,8;)9 00
11,667 00
2,232 00

Total............................................................

131,899 00

The above receipts include the March assessment of $20 per share. Two dividends, of $i 50
per share each, were disbursed during the year. The disbursements on mill account include·
$17,5(3 for labor and $19,000 for wood. The assets of the company on the first instant
amounted to $13,0:~8; liabilities, $9, 12:3-leaving a surplus above assets of $:~,91 i:>. On the·
first of .January, 1 68, th e n~ was 124 tons ore on the dumps; amount raised during the year,
G,295 tons; amount crushell, 6,080 tons; on the dumps on the first instant, 339 tons. The
amount of bullion produced from the above ore was upwards of 40,000 ounces. The average
cost of raising the ore was $4 93 pt>r ton; avemge cost of crushing, $10 65; average yield
per ton, $16 70. The superintendent thinks 2,000 to,ls of pay ore can yet be taken from
the upper challlbers, and that by the tiute this ore is \vorked up deeper levels will be available.
Report of the Yellow Jacket Company for t!te year ending .June 30, 1868,
RECEIPTS.

Balance at last annual report. ...............•..........................
Assessments-No. 9, October, 1H67 .... . ............................... .
No. J 0, N ovcmber, 1867...... . . . . . . . . . . . . . . . ............ .
No. il, January, 1863 ................................... .
Bullion ~4,718 tons of ore, averaging $19 50 ...•.........................
Ores ~old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ .
Profits of Morgan mill. ....... .............•....••.....................
Hoisting ore tor Ken tuck company ..................................... .
Cash received for advertising assessments.............. . . . . . . . • • . . . • . . .
Total....................... . .... . . . . . . • . . . . . . • . . . . . . . . . . . . . . . .

$116,086
120,000
120,000
150,000

54·
00
00
00
676,861 391
5,J42 51
40,821 93
10,896 g(}.
776 02•

1, 240, 585 34

DJSB URSEM ENTS.

Dividend No. 13 ..••......... . .........................•..............
Labor at n1ine .................•....................••................
Heduction-Outside mills ..............•............... . ...............
Reduction-Company's mill. ...••...................••................
LPgal expenses .......................•........ '...................... .
\Vood for 1uiue ......................................................•

H. Ex. Doc. 54--5

$90,000 0@1
~94, 83:~

U:t

254,22':l
263,415
14,848
45,431

42•
88
72

16
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Timber and lagging .........................•...•.•..••...•...........
Improvements at south hoisting works ................................. .
Assay fees, discounts, and bullion tax ..•.•..............................
Salaries of officers ......•.................•••.........................
Mine supplies, candles, oil, iron, &c ................................... .
General expenses .....................•..................•............
Sundries ..................................•................•.........
Balance to credit of company over all liabilities ...•..........••.•..•••....
Total.... . . • • • . . . . • . . . . . • . . . . . • • . . • . . . . . . . . . . . . . . • • . . . . • • • . . . . .

$62,070
45 368
21:801
20,303
38,717

10
26

51
3:3
08
29,14~ 36
11 176 37
49:249 13

1, 240, 585 34

LIABILITIES.

Bills payable .............••...•••...............•..•.•.•............ .
Dividends uncalled for .••••.....••...•...••.•................•........
Balance due mills ....•...•••........•.......•...•.•.....••..•.•...... .
Sundry accounts ..............•••........••••.........................
Balance to credit of company ....••.•.•....•.•...••...•.•.... •
g

••••••••

Total. .•••..••••....••..•.•...••.•...•.•.......•.•....•........

$38,671
2,575
23, 179
2, 396
49, 249

86
00
12
01
13

116,071 12

ASSETS.

Cash in Bank of California...... . • • • • . . . • . . . . .................••......

~;o~~~ a~¥~~~~pii~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :~ ~ ~ ~:: ~ ~ ~::::: ~ ~~ :::: ~::::: :::::: ~:

Mine supplies ....•...................................................
Assessment on one foot unissued stock ...•....•.........................
Total ..•..........•••••..•.•..••...........•......•............

$104,724
7,314
2,904
302
825

17
80
18
97
00

116,071 12

Report of the Hale and Norcross Company for the year endi11g Februn.ry 29, 1868.
RECEIPTS.

Cash on l1and March 31, 1867 .....•....................................
Assessn1ent No. 30 ........................ ........................... .
Ore account, 25,546 tons ..•••.......•......................•••.........
Premium on bullion ...........................•..........•......•.....
Other receipts ....................................................... .
Total..........................................................

$133,288
60,000
865,925
6,826
82,483

99
00
45
4ti

71

.1 , 148,524 6l

DISBURSEMENTS.

Ore account-Teduction .............................................. .
Dividend account ...................................... . ............. .
J<'air shaft ..................................•.........................
Mint ace.ount ....................................................... .
Sundry accounts ............................•.............•...........
Cash on band ...............•....•............ ~ .................••...
Total.... . . • • . . . . . . • . . . . . . . . . • . . • . . . • • • . . . . . . . . . . . . . • . . . . . . . . . .

$360, 1U5
300, 000
212.684
207;654
67, 895
183

63
00
85
92

28
9:3

1, 148, 524 6!

ASSETS,

Cash, net value of ore on hand, &c...••.......... . ........•..........•.
Property ............................................................ .

$16,907 88
17~,45 8 16

Total .........•................••....••........................
Liabilities ...................................... . ................... .

189,366 04
fi9, 960 38

Excess over liabilities ......................................... .

119,405 66

The average product of ore reduced up to the first of February was $3-i 14 per ton, or 65i
per cent. of the mine assay.
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Report of the Kentuck Company for tlte year ending November 21, 1868.
RECEIPTS.

Cash on hand November 21, 1867 .................................... ..
Bullion ...••..•.•.•.•.•.•...•••..•.••.•.•..•••....•...•••.•••••••••••
Premium on bullion ...•••.•••••.•••••.•...••..•... • ••••..••••.•• . ....

1,255,485 54

Total.... . . . • . • • • • . . . . . • • • • . • • • . • • • • • . • • • . . • • • • . • • • . • • • • • . • • • • • . •

1, 280, 083 02

$20,365 03
4,232 45

DISBURSEMENTS.

Dividends. Nos. 15 to 26 ............................................ . .
Crushing ores ..............•••...•••••••.•••.••.••......•••••..•••...
Labor.. . • . . . . . . . • . . . . . . . • . . • . • • . • • • • • • . . . . . . • . ••••.•...••••.••....•
Ti1nber ..••.....•.............•.........••...••....•.....•••.•••••••
Wood . . . . . . . • • • . . . . • . . . • • • . . . . . . • • • • • . . • • . . . ......•••..•••.•........
Mine expenses and supplies .......................................... .

450,000
448,3Z:3
161' 203
54 378
12:ll4
25, 194
12,979

t~~:~~g ~;-~s·.·_·_·.-.-.-.-.-.-.-::_·_·_·_·_·:.-.·_-_-_-_·_: ~ ~ ~: ·.::: ·.::: ~: ~ ~ ~: ~::: ·.: ~: ~ ~ ~:: ~

00
60

62
55
05
45
75

17,544 46

Other expenses ...........••....•••..••••••.•..•••...•••.••••••••.•..•
Cash on hand November 21, 1868 .................................... ..

34,122 33
63, 862 21

Total...... . • . • • . . . . • . . . . . . . . . . . . . • • • • • . . • • • . . . . • . . . • • • • • . • • • • • • .

1, 280, 083 02

From November 1, 1 67, to November 1, 1868, 31,390-1 tons of ore were reduced, showing
an average yielJ of $40 06 per ton. The average cost per ton was $23 65, showing a net
yield of $16 41.
Report of t!te Crown Point Company for tlte year ending May 1, 1868.
RECEIPTS.

Cash on hand May 1, 1867 ........................................... .
Bullion ..•.............•...•••..••••.....•............•••••.......•••
Assessments .........................••...•••........••..••••..•.••.•
Other receipts ....................................................... .

$57,051 30

866, 028 60
60,000 00
25,115 14
1,008,195 04

Total .............•.•......•...•.•....•.......•••..••.
DISBURSEMENTS.

48,000
256,744
162, 116
175,941
75, 9::}4
104,064
22,573
31,479
127,082

Dividends ..••.•..•...••.•..•••...•••...••......•.•.•...••.•.•.••...•
Mining e. pense ...••..........•.•...••......•••.••••..•.......••....•
Milling expense-company ........................................... .
Milliug expense- outside mills ........................................ .
Legal expense .............................................. . ........ .
Mill and mine improvement. ......................................... .
Salaries, rent, &c...........•..•...•............•....••. . .............
Taxes, assaying, &e..... . ....••••••.•..••.•••.......••.•••...•...•.•
Cash in treasury May 1, 1868 ......................... . ............... .
TotaL .•••.••••.•••••.••••..••..••••..•.••..••••..•••.....••• • ..

00
~4

27

57
18
00
06
07
55

1,008,195 n4

The assets of the company are stated at $294,765. The following is a comparison of this and
the previous year:
Year ending-

!fay 1, 1868 . ............
May 1, 1867 .............

Ton s mined.

25,964
34,750

Co st of mining.

$9 85
7 50

Cost of mllllng.

Bullion

}
{ $l411 8290 (company.)
(custom.)
... ........................

re c eipt~.

$866,028 60
1, ::!47, 938 47

Dividends.

~4 8, 000
372,000
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Report uftlte Imperial Company for the year ending May 31, 1868.
RECEIPTS.

Cash on hand May 31, 1867 ........................................... .
Bullion .......•.............................•.•......................
Tailings, &c...........•................••.•.........................
Sundries.... . . . • . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ..••...........
Total ............•...••..........•....................•......•..•

$86,606
893,554
3,553
39,G64

62
27
75
74

973,379 38

DJ~BURSEMENTS.

Dividend ...•...... .••.............. ....... .................. ••..•...
Alta mine ......•.....••.........................•...................•
Holmes mine ........................................................ .
Rock Point mill .................... _......... _.. _ .. ___ . ___ . _........ .
Imperial Empire shaft ...•••..........•.•..•................. -- ......•.
Rock Point mill-dam .•••.. - .................•.......... - ... -........ .
Sundries._ .......... -............. -........................•.........
Cash on hand May 31, 1868 .......•...................................
Total ..•....•...•...••..•.•...... : •................•.••..........

120,000
170,840
42, o:39
299,800
107,907
9-t, 506
21,486
83,835

00
74

os

82
24
85
74
40

973,379 38

From the date of incorporation, March, 1863, to the close of this fiscal year the receipts of
the company have amounted to $4,625,069 33, of which $.t,535,388 26 was for ores and sundries sold. The dividends amount in all to $1,043,500, and the assess ments to $50,000.
Report of the Clwllar-Potosi Company jo1· tlte year endi11![ May 31, 1868.

Amount of ore extracted from the mine, 70,330-! tons, of which 29,792 tons came from the
third Santa Fe station, and J5,67L from the Blue Wing. The total quantity of ore milled
was 77,957t tons, and the following figures will illustrate the cost of production:
Average yield per ton ........ ................................................ $2,1 14
Cost of milling per ton ................................................ $14 75
Actual cost of extracting per ton._.... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .
4 24
Filling mine and dead work per ton extracted........ . . . . . . . . . . . . . . . . . . .
33!
'l'axes per ton .................................... _....•..... _ . . . . . . . .
22i
Expenses at new works per ton ....................................... _ 1 87
lncideu tals per ton ...••............................ _......... _. . . . . . . .
26
- - 2168
Net yield per ton.... . . . . . . . . . . . . . . • . . • . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .

2 46

The amount expended for account of new shaft was $131,835 86. In the old mine. as
nearly as can be calculated, there are 33,000 tons of ore that will afford a small margin over
expense of mining and milling. The new shaft penetrated the west wall at a depth of 91::!
feet from the surface. Here a station has been made, and an incline at an angle of 45°
has been driven to the extent of 266 feet. Two stations have been made in the incline·-one
at 1, OGO and the other at J, 100 feet, leaving 247 feet of unprospected ground overhead. They
are about to drift east from tl1e 1,100 level, aud th e incline will be continued down to another
station. These deep driftings are of great importance, as upon tLeir favorable development
depends the success of tLe company in the future.
RECEIPTS.

Balance on hand per last statement ...................... . ............. .
Bullion product ...................... _.............................. .
Ore sold ..........................• ...••••..................•..••....
Assessment account .......•.........................•..•.........•...
Sundries ...................•....•...•......•..............•.....••...
'fotal... . . . . • . . • . . . . • • • • . . . . . • • . . • . • . • • • • • • . . • • • • • . • • • • • . • • . . • • • .

$108,947
1, 873, :·W6
32, 115
182,000
5, 259

21
18
31
00
36

2, 20 J, (i28 00
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DISBURSEMENTS.

Dividends.... . . . . . . . • . . . . . . . . . • . • . ..••...•.......••..••••.......•...
Labor ..•.................... -.- ......•......... --- .. -- •.............
Timber and lumber .........................................•••...•...
Taxes. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . . . . ...•.......•••..••••.•..
Reduction ..............................................•.•....•.....
Freight account ..................................................... .
Sundries ..•.........................•••............•....•.••....... _.
Cash on hand at date ...........•.............•......•.................
Total .•.•................... ~.. . . . . . . • • . . . . . • • . . . • . . . . . . . • . . . . . . •

$353,200
320,821
J 09, 72:~
19,26t:l
1,1!35,203
22,259
131' 002
110, 148

00
07
91
69
96
60
48
35

2, 201, 628 06

As a fair specimen of the general rates of expense in mining items, I present this company's
condensed statement of production, expenses, work, &c., for the fiscal year ending May :n,
1 6S:
First class.
Ore producedExtracted by company .................... ..
Extracted by Lynch and Eureka mill ........ .
Extracted from croppings and waste dumps .. .

Ore reduced for company's account .......... .
Ore sold. . . . . . . . . . . . . . . . . . . . . • . . . . .•••.....
Ore remaining on hand May 3 I, 1868 ..••••...
Cost per ton of ore extractedExtracting ore ......•..........•............
New shaft, sinking, repairing, &c.......... ..

~~~~~;c~~!~-----·_·_-_-_-_-_-_-_-_-_-: ~ ~ ~::: ::: ."." ~:: :: ~
Incidentals . . . . . . . ........................ .

Third class.

Total.

Tons.
9.36

Tons.
70,330.9
16,125.3
.9,528.8

Tons.

9.36

95,985.0

95,994 36

77,957.2t:l
15,173.39
555.97

9!3,686.64

l========il========l========
$4 24.0
j 29.6
75.8
15.4
48.2

$6 93

Reduction.............................................
14 75
$21 68
Average yield of ore worked. . .. . .. . • . . .. . .. . . . . . .. . . . • . . . ......... ..
24 14
======== ===== =========
Total.
Gold.
Silver.
Average value of bullion per ounce ......... ..
1 97.67
0 7!3.52
1 24.15
Average fineness of bullion...... .. ........ ..
0 35.5
995.74
0.960.24
Average proportion of metals per cent.
100.00
37.2
62.8
Drifts, winzes, &c., run, or sunkNew works-278t feet shaft sunk-total depth 930 feet.
241 feet incline sunk.
106 feet winze sunk.
1,278 feet drift run.
Old works-3,083 feet drift run.
188 feet winze sunk.
Work of assay officeOunces of bullion assayed before melting ..... . ........•.••••.........• 673,595.82
Ounces of bullion assayed after melting .............................. . 744,848.57
Average loss in melting ...•.........•••..........••..........•.••...
2.95
Number of ore assays made ........................................ ..
2,567
Cost of assaying, excluding all returns from ashes, sweepings, and slagGold per bar.... . . . . . . . . • . . . . . • • • • . . . • • . . . . . . . . . • • • • . . . . . . . . . . $2 00
Silver per centum ............................................. 357-1000 per cent
Gold and silver per centum ..................................... 3-10 per cent.
Ore assays...... • . . . . . . . . . . . . . • • • . . • • • . . . . . . . . • . . • • • • . • . . . . . . . 50 cents.
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Materials purchased anrl consumed from July l, 1867, to li'Iay 1, 1868.
Stock.

Consumed.

-

~~

......

Articles.

~~
~ ....

<)~
1;1)<)

~

=--

<
'l'imber .... .... ........ feet.. 171,000
Candles ............. boxes..
225
Wood ............... . cords..
150
Charcoal . ..•. ...... bushels..
3, 700
Coal. ... ...••....•.. pounds ........... .
Iron .......•.•........ do. . . .
18, 000
Steel. ................. do....
2, 000
PowdPI" ............... kegs..
39
Pick handles................
178
Sledge handles...............
96
Sh<Jvels .....................
170
Sledges.....................
12
}'uze .................. feet..
!5, 000
Nails ............... pounds..
1, 000
Files, assorted . .. . . • .. . .. .. ..
26
Axes.........................
9
Saw~, ass'orted...............
2
''Vheelbarrows .. ... . . .. . . . .. .
4
Brooms. ...... ....... .... ...
19
r~eather ............ pounds..
35
Canvas .............. yards..
65
Lard oil ............ gallons..
60
Car oil ................ do....
70
Coal oil ............... do ... ,
!50
Nut oil. ............... do ............. .
Tallow ............. pounds..
300
Car wheels ..... ....... . sets..
4
Car axles ............. do....
4
Gum packiug ....... pounds .......... ~.
Tar ................ gallons..
10
Rope, 1\fanilla ....... pounds ........... .
Rope, wire ....... ...... feet ........... .
Rope, bell-wire ........ do ............. .
Sundries .. . . . .. .. .. .. .. .. .. . $948 !50

....-

f

(")

0

.....0

2, 736,892
1, 085
1, 138!
7, 060
8,140
22, 133
1, 943
106
988
222
233
4
14,000
15,816
4ll
44
15
99
30
12R
213!
360
405
695
100
3,256
1
1
328

265
10,150}
4, 800
4, 000
$8,366 54

~

::E
.::;;

'£
~

-;:;

"'
Cj
:::

l'l.
"""'
~00

"'1i5
l'l ......
0

{1
0

w

2, 212,902 $61, 483 60
1. 06
192, 820 501, 170
1,218
6, 495 50
.112
44
48
. 221l
14 9-16 327 9-16
946l 13,108 08
10,361
.
065
50
3, 768 85
349
345 99
7, 803
. 005
337
. 07L
4,134 88
32,853
7, 280
. 017
2, 989
988 56
954
132
. 011
13
617 12
1,039
• 011
127
612 58
316
.003
2
176 25
381
. 011
15
6G3 84
7
16
.012 ............ .........
84 00
18,600
532 21
. 002
1, 000
15,886
1, 498 12
. 026
300
630
]8
417
. 004
211 26
2
112 75
49
. 002
1
4
17
80 25
328 00
33
.005 ................. .
3
46
42 75 ........ ..........
107
56
33 25 ........ ..........
246 50
. 004
32
246!
415
691 17
5
. 012
315
349 70
. 006
160
730
626 46
15
. 011
.002 ............... ..
100
130 00
2, 476
298 97
. 005
l, 080
5
154 00
.003 ................. .
5
281
408 40
.00'1 ..........
47
.005 ....... ...
10
265
319 50
10, 150t
2, 077 67
.04 ................ ..
4, 800
6, 689 09
4, 000
93 80
B, 975 46
$8,975 46

TotaL................. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. .. .. 116, 378 56

• Value, $26,0a3 66.

1. 893

General expenses.

Month.

I

~

0

1:>0

8

·a=

~~

·- ""
iii=

~

~

M

.,

1:10

~ -a;

r.q

~
::s

'"CI

c:s.S....

~

Old works.

I

New shaft.

.,
""
'gt>D

1:>0

".;

2;

]

~

.e

'"CI

~

A

§

o:S

s

0

&:;

..;.i

'"CI

·o::;
~

June, 1867 .•.•••..•.•.....••..•.••••.. $40,498 ]9
$3,685 75
$4,462 40 .••.•....•....•..•..•.•. $54
July, 1867 ··---------------··----··--· 36,049 79
4,95131
3,563 52 ···· · ······· ·········--· 50'635 41
August,1867 ........•....•.•.•.••.•••. 40,07!331
4,60542
5,34834 $2,87600 ....... . .... 6 ,15300
September, 1867 ----------------·-··-· 38,34312
~,929 22
5,499 29 ............ $1 1322 50
3 644 22
October , 1867 ...•...•.•..••.•••..••••. 32,110 06
4;305 70
5,673 37
269 50 ...........
52.012 46
November,J867 ....................... 28,25008
3,08963
5,93655
1,33500 .......... · 42_,57533
December, 1867 ···-··----········ · ---- 28 227 80
4 475 72
5 923 79
5 !123 00
3 682 oo·
.113 74
January,1868 ......................... 15:69342
4;88446
4;36600
'44000
1:2-2000
February, 1868........................
8,16912
6,046 45 ..•..•....•. .•...••.....
1,800 00
,024 93
1868 ..•••• •••..••...•......•..
7,466 23
10,66147 .•..••..••.. ............
2,642 00
46
April, 1868 .....•....•••...••..••.•••. 10,933 91
8,798 23 .•...•....•. .•...•......
11854 00
23 • 46? 28
·!:!3.366
Mayl1868 .••••••.••••••.••••....•••••• 12150205
7103897 ........................
11200
20
---- ----------------' 48 47
Total..---··-······----- .. - .• -.. 298, 322 08
661187 33
40, 773 26 10, 843 50
12, 632 50

~g. o~797
~~·~03

Mar~h,

I

.,""....
0

d

<3

'E

:a~

Tons.
lbs.
12,077 1,430
9,22'2 1,430
9,!194 1,u2o
10,497 1,980
7,151
4:30
6,631
160
5,762
140
2,164 11890
574
570
847 11740
2,17611730
31229
680

4241

94

58

15.4

18

--·-··· ·····--··--·---·

*

Analyzed below.

ai

~~

P.§
..-~'><
00

><

8"'

t>D

5
'§

..,t>D

'E

~

~

<3

;>

·a

:aE:-<

<
$4 52
54:3
6 19
5 52
735
6:35
921
13 41
29 60
29 47
1081
6 46

'"CI

Po!

$185,242 50
168, 317 85
186,215 47
169,308 57
122,73302
108 72510
45;99640
40,313 40
31,224 75
18,300 00
32,81715
40, 991 15

~

""

80
"'d

t:l)9
"'"'

~~

1'<-

.s

~
0
i!::

00

..

o:.::

o::::

.,r:.o a
>

<

Tons
lb
12 349 ]
11• 220 1 •
12• 414 ·~rg
.
11• 287
630
8' 182
43
•
6 0
9°
'
370

()go

~· ~~~
~~~~i i·~6g

$1500
15 oo
15 00
1500
15 00
1500
13 00

1414

1 • 220 1
2• 397 1620
3' 167 I 45 0

15 00
1500
13 68
12 94
77 957-560 - -

6 93 .............. ---·-------·---·

~
tr,j

Ul
~

487---;-- -701330
- -1,800
-1-- - - __, _
·--··--·
11150,185 36
·---~-==~==--~==·--·~

=====:z::==. ========·~~

Averagepertonofore .•••.••••. l

$-

14 75

0

~
~

~
tr,j

pj

0

Q

Q
~
0

~~

>
H

z

rn
..;

-.:t
......
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Analysis of tlte items included twde1· incidentals.
~
'd

>::
ce.,;

:M:onths.

~-a

~~

~Ol
:,:;:j

bD

::l

~

-~
~

-~

~
bo

i

>

~

"'
w.

51 $310 23 $110
64 980 85 ...
19 210 00
20
77
18 85
15
62 1, 462 00
97
15
18 30
5
4:J
21 75
7

50 $100
100
00 100
00 100
60 100
50 100
50 100

::l

,Q

~

ol

ol

r/5

~

E-1

1867.

June' ........•.•........
July ·...................
August . ................
September .............
October ................
November ..............
December ..............
1868.
January ................
February ..••.••........
:M:arch ..................
April. ..................
May ...................

$511
36
2, 659
5, 556
5, 783
906
3, 373

27 500 70 ...............
00 ............... .............
17 ............. 1, 507 50
72 267 27
85 00
.................. 167 40 150 00
878
62
2, 024
1, 063

100
100
100
100
100

'd.:::

>::ell

"'~

<7l

"'

"'"'

~

0

w.

~

::s

::::

00 $14fi 38 $3,537 97 $467 45 $133 25 $671 75
00 269 00 2, 740 74 472 50 637 40 351 25
00 129 70 3, 088 98 427 50 527 07 1,858 71
00 119 50 1, 861 96 461 25
57 00 1, 013 00
00 273 05 1, 010 74 348 75
71 20 l, 069 74
00
30 9.0 1, 919 07 331 16 150 90
40 50
00 369 16
459 00 281 25 117 27 126 30

00 .............
00
66 45
00
35 45
00 ..........
00
16 00

245
201
178
74
565

88
07
01
82
12

236
146
157
185
56

25 127 95
25
25 37
50 174 03
62
11 59
25 . ..........

332
380
19
59
140

00
75
62
50
68

- - - - -- -- - -- - - - - - - -- 2, 0:33 03 6, 069 80

Total ............. 22,855 50 3, 957 35,4, 998 60 1, 200 00 l, 45:'1 89
Average per ton of ore .

II

~

::s
0

~

$0 32.5 --;05.

:1~02. 8

$0 01.7

$0 02

15, 884

3~~· 571

$0 22.6

"

$Q 05

$0 03 $!) 08.5

Statement showing cost nf reducing ore and bullion produced from June 1, 1867, to May 31, 1868.
...,;

Cost of producing bullion.

~0

;:

Cl)

Q....,_

a2

Months.

~.~

~

<3

'E

llQ
.9

~

t

a

::<1

t;;
oae.
t
-"'
=.....
M•

Returns from ore worked.

~

~-

Q..-...

0

wci

....

<.>o

"'O
ol·~

"='~

'(33

Qoo

co"'

.!l~
oj+'

U2

.~

<>CO

sol

.... <3

:a8

~

....0

s:l
-;;;

E~

.E~

'E..c

!

-a.a

....

q::

0

;::~.;

z

Average per ton of third
class ore.

ci
~

~

~

Q

·s

e"'

....0

~

d

z

0

E-t

"'M"'

....
"'0
0

0:

8

~'>-,

~
c!l

~

.,

·s:..
z

.Tttne ..•...•.....
.July •.•..••...•.
August .......•..
September ...••.
October .........
November .......
Dee-ember .•.....
1868.
.January .••..••.
Febrliary .•...•..
Marc.h .•......•.
Aplil.. ..........
ll{ay .••.••• ..• . .
Total ..•••..

~

l/2
~

1867.

Tons.
12,349
11, 220
12,414
11,287
8,182
7, 248
3, 534

lbs.
l, 000
1, 750
710
630
430
690

370

$185,242 50 $1,651 87 $1,508 70
168,317 85 1, 537 48 1, 197 87
186,215 47 1, 676 57 1, 386 09
169,308 57 1, 261 09
520 08
122,733 02
180 20
809 66
108,725.10
122 5~
720 10
tj4 25
45,996 40
345 75

$188,403
. 171,05.1
189,278
171.089
123; 723
109,567
46,426

07
20
13
74
18
74
40

$345,991
3LO, 917
349,286
252,258
164,976
142,724
71,446

89
47
00
34
67
29
17

$5,551 78 ..............................
....................
$750 00
......................
5, 600 15
1, 410 00
2 294 00
......................
..... ...............
3, 696 25
634 45 ...........................

---------·

$351,543
311, 667
354,886
253,668
167,270
146,420
72,080

67 $163,140 60
47 140, 614 27
t5 165, 608 02
34
82,578 60
67
43, 547 49
54
36,852 80
62
25,654 22

$15
15
15
15
15
15
13

00
00
00
00
00
00
O:l

22c. $2R 01 $12 79
24
27 7fl 12 54
25
28 57 13 32
16
22 47
7 31
12
20 04
5 32
20 20
5 09
1H
12
20 22
7 10

0
"::l
~

:::0

t:::l

~

0
2, 849 1, 610
2, 081 1, 300
1, 220
2,3.97 1,620
3,167
450

40,313
31,224
18, 300
~2. 817
40,991

40
227 11
75
148 29
00
167 87
15 ....................
15 . ........................

980

....................
44 78
86 80

40,540
31,382
18,467
32,861
41,077

51
84
87
93
95

46,282
38, 69U
26,634
46, 676
64,818

10 ...................
572 90
28 ..... ..................
24 75
99
.....................
05 ................
465 35
75 ...... ................ ...........................

46,855
38,715
26,634
47, 141
64,818

00
03
99
40
75

6, 314
7, 332
8, 167
14, 279
23,740

49
19
12
47

so

14
15
15
13
12

14
00
00
68
94

08
08
14
02
02!-

16
18
21
19
20

44
58
83
66
47

19

24 07

2
3
6
5
7

36
50
69
96
50

- - - - - - ---- ---- - - - - - ------ - - - ---- - - - - - - - - - - - - - ---- - -----77,957
560 1, 150, 185 36
14,813 40 1, 881, 702 63
5, 141 41 1, 163, 872 56 1, 860, 703 00 6,186 23
8, 545 79

717,830 07

14 75

9 13

0
~
~

~

0

~~

~
......

z

rn

-.:t

~

Analysis of mine costs and returns, as paid and received at the Virginia office, .Tune 1 1867, to May :31, 1868.

-1

!+:-

MINE COST.

Month.
Milling ore.

Wages.

T'mbe ·a d

~um;er~

I

l!'irewood. Charcoal.

Miscellane· Machinery
o"ll:s supan~ re•
plies.
pmrs.

Taxes.

Surveying.

Water.

Freight. I As~~~- of- IExchange.

- - -- - - - - - - - - - - - June, 186'(...... .... . . ... . ..
July, 1867 .. . • .. . . .. .. . • • • ..
August, 1867................
September, 1867.............
October, 1867.. .•.•. ... .. .. • .
November, 1867 .... . . . . .. . . .
December, 1867.. .. .. • ... . ..
January, 1868......... ... • • .
February. 1868.... .. .. • .. .. .
March, 1868.. .. . . .. .. . . .. .. .
April, 1868.... ... .. .. • ... . ..
May, 1868..... ..............

$185,242
168, 317
186, 215
154, 331
137,710
108,725
45,596
33,484
28, 510
28,243
32,817
40,991

50
85
47
32
27
10
40
40
00
75
15
15

$3:J, 204 24
31, 054 85
36, 155 75
33, 652 62
28,600 '12
26, 196 62
26,755 36
18,347 60
13,050 00
14,869 24
15, 671 08
14,748 87

$14,215
15, 522
22, 152
23, 321
9, 45:3
9, 339
1 395
110
68
165
601
3, 084

36

292,306 35

~32

Total................... 1, 150,185
Average per ton .••..••.

--$1475 - - $ 4

89
33

$2, 075 62
2, 072 00

66 .. .. .. . . .. •

71
48
38
59
71
78
89
7l
03
15

9, 547 11
3, 224 09
1, 612 59
366 87
73 00
. .. . . .. .. ..
.... .. ... ..
.. . . . .. .. ..
.... . .. .. ..

$841 40
EW2 20
348 60
350 00
399 00
443 80
. ..• . .. • . .
.... . .. .. .
.•.. •• . .. .
... . . .. . . .
... . . .. .. .
127 40

18, 97l2BI 3, 312

40

$1, 167
1, 766
2, 3132
1, 943
3, 269
1, 918
1, 779
1, 740
1, 491
1, 2:!8
1,171
1, 091

28
$511 54 $1, 696 78
38
36 64
2, 029 27
56
39 50
5, 143 26
48
220 20
1, 682 89
87
529 13
1, 266 88
95
574 00
4, 918 42
94
168 10
732 30
77
878 27
345 75
95
62 00
227 11
99
194 10
626 92
14
690 72
167 24
15 .... .. .. .. .
431 87

20, 962 46

$100
100
100
100
100
100
100
100
100
100
100
100

00
$310 23
00
980 85
00
210 00
00
18 85
00 l, 462 00
00
18 30
00
21 75
00
500 70
00 ... . .. .. ..
00 .. .. .. .. ..
00
207 27
00
167 40

$ll39
888
951
933
711
829
425
425
360
226
205
224

16
15
77
72
32
10
00
00
00
88
00
00

$467
472
427
461
348
331
281
236
146
157
185
56

45
50
50
25
75
16
25
25
25
50
62
25

Oo 1, 200 00 3, 95735 7, Ol9l01~1 73
fict;,- Uct --;ct;.- ~;;,--- -;ct;-

Station- ~ Repairs
ery &
reven'e
stamps.

of
house.

Filling
mine.

June, 1867 . . • • . . . • .. . • .. $30 25
$10:3 00 ..................
581 75
July, 1867............... 55 65
460 62
August, 1867 .. . • . . • . . • . . 66 45
57 00
September, 1867 ........... - .....
October, 1867............ 71 20
106 99 1, 335 00
November, 1867 ......... 43 91
100 00 5, 411 00
D ecember, 1867 . ......... 17 27
January.1868 ... ...•.. __ . 36 20
440 00
91 75
F ebruary, 1868 .......... 25 37
147 65
March, 1868 .. . . . . . .. . • .. 26 38
April, 1868 . •• . . .. . . .. • . . 11 59
May, 1868 ............... 37 02 .................. . .................

--$269 ·50·

Horse
keeping.

$146
269
129
119
273
30
369
66
35

Legal.

38
00
70
50
05
90
16
45
45

$110 50
20
15
97
5
7

00
00
60
50
50

1, 507 50
85 00
150 00

16 00

MINE RETURNS.

Sundries.

$671
351
414
1, 013
1, 069
40
126
332
386
19
59
140

75
25
95
00
74
50
30
00
75
62
50
68

Total.

$242, 041
225,608
255,526
228,075
190, 163
156,877
83, 961
57, 449
44, 802
47,867
52,340
61,673

Bullion.

47
17
29
15
50
72
29
89
16
67
52
32

$351, 543
311, 68L
350,599
253,866
164,976
145,977
72.080
46, 436
38,690
26,634
46, 676
64,818

Reclama· 1 Ore sales.
tion.

67
17
62 5, llOO 15
89 1, 410 00
67 2, 294 02
49 3, 696 25
62
572 90
10
28
24 75
99 ..................
05
465 35
75 .. .................

1

Timber.

--$75o ·oo· $i,' 5co ·oo · $i,'o38.4i.
548
1, 906
2, 392
3, 55l
2, 482
1, 668
2, 931
905
2, 670
6, 707

House
rent.

Sundries.

Total.

0

d

~

0

trj
00

0
"!l
U2
~

>-

~

z>tj
~

$75 00

OJ
150 00
05 ................. . ....... .. .....
36 .................. 75 00
78
580 96
75 00
99
518 04 150 00
45
504 36 ..............
58
532 96 125 00
02
50 00
890 40
39 ................... ..............
56 2, 225 09 ........

$359 63 $351.978 30
304 25
3l5. 273 83
91 50
356,989 27
. ................ 257, 183 94
10, 150 00
179, 888 03
411 68
154,293 16
75,427 15
195 50
49,346 31
164 50
277 50
42.582 07
28,828 91
348 50
94 48
49,906 27
74,402 84
621 44

:::~~-~::·::~:::::l;~j~;:l~l ~~~~.~~~~l~l~~~ ~~~~;l~ l ~~~ ~~~ ~
'

~
trj
U2

trj
00

'

MINE COST-Continued.

Month,

50
50
50
50
50
50
50
50
50
50
50
50

4, 9o420 19, 27S69 3, 690

14 - - $ 1 40 ~t;- l~s-.- 27~ 7:~~ ~;:---

,

$307
307
307
307
307
307
307
307
307
307
307
307

trj
~
~

H

~

0

~
H
trj
U2

EXTRACTING ORE.

Ore, third class,
extracted.
!fonth.

I
Pounds.

lffi~

1, 277

I

iiiiiiiiiiii!IllIiii;Illll!il!IiiII!!

1, 430
1,4:30
1, 620
1, 980
430
160
140
1, 890
570
1, 740
1, 730
680

.
o"'

.::

ceP<
:::::::

0:

~~

""=
....

£

.0

$27,737
25,191
25,915
26,962
22,880
20,614
16,808
10.636
5; 912
5, 046
8, 040
9,509

19
87
75
12
62.
87
11

ou
oo

49
33
87

$2,560
2, 327
2, 560
2, 313
2, 199
1, 621
4,103
1, 111
637
622
577
445

Total .....•...•..••...••......•.•••.•.••... ,70, 330 ,1, 800 1205, 2!15 221 21, 079 91

Average per ton of ore extracted............ . • • .. .• . . . .. . . . .

$2 92

Water.

Ore
assays.

8rd

Total.

$0 30

$8,749
7, 210
10,290
7, 410
5, 602
4, 608
6, 051
2, 648
941
899
1, 588
2,187

I·

....:e

""'"'
0~

=

=. . .

<»o

al

.s~

<.>""

.... ><

8
()()
47
00
76
50
50
30
13
72
42
66
45

~~

QJ

Firewood. CharcoaL

"'8

~

--June, 1867 .......•...••....•...•••...•..•••...••..

I

Average cost .

.0

~

Wages.
Tons.

~
8

P.

~

I

"'"'
P-1

---00
95
06
99
44
71
39
79
40
82
92

$1, 170
1, 087
1, 000
1, 200
980
1, 050
877
945
308
450
180

:2:3

*

58, 189 70

I

$0 83

* All ore run out by way of tunnel.

$127 00
00
50 .................
00 ...................
211 25
00
200 00
00
100 00
00
140 00
50
105 00
00
105 00
00
175 00
00
00
280 00
70 00

$155
155
155
157
157
157
157
157
157
157
157
157

00
00
00
50
50
50
50
50
50
50
50
50

···$77· oo·
157
87
90
97
90
90
107
115
109
132

50
50
00
50
00
00
50

uo

55
50

$40, 498
36,049
40,078
38,342
32,110
28,250
28,227
15,693
8, 169
7, 466
10, 9!3
12,502

19
79
31
12
06
08
80
42
12
23
91
05

$3
3
4
3
4
4
4
7
14
8
5
3

35
!10
Ol
66
51
26
89
26
23
8U
01
87

~l

---

1

11.96
14.05
14.05
16.29
20.08
20.89
24.18
44.16
76.54
40.31
25.49
18.91

9, 2~8 00 11, 513 2511,882 50 11, 153 50 1298, 322 08~-~ 24~-~~~
$0 13

$0 02

$0 02!

$0 01~· . •• .. . • . . . . .

$4 24

17.58

~

l./1

1-:3

0

~
~

~
~

~

0

0

~
~

~
0

q

~

1-:3

~

z

fll

~

Ol
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CHAPTER VI.
ORMSBY, WASHOE AND CHURCHILL COUNTIES.

The following letters, addressed to Surveyor General.A.. P.R. Safford,
of Virginia City, who kindly made inquiries for me, will show the condition of mining for the year in the counties above mentioned :
OFFICE OF THE COUNTY ASSESSOR, 0RMSRY COUNTY,

Nevada, Carson City, August 24, 1868.
DEAR Sm: Your communi~ation of the 24th instant is before me, and contents noted.
In reply I have to say that at present there are no producing mines in Ormsby county. All
ihe ores worked in this county are from mines situated in Storey county, of which there is
no such statistical information as you desire in this office.
During the years Je65 and 1866 some work was done upon the Athens mine, owned by
the Athens Company, and situated in the foot-hills about three miles west of Carson City.
8ome 20 or 30 tons of ore were extracted from the mine and reduced at the Carson mill
t>ituated near by. Of the amount of the precious metals produced therefrom I am not
informed, but believe it was not sufficient to warrant the further prosecution of work upon
the mine, as since that date no work bas been done.
I am, Bir, very respectfully, your obedient servant,
GEORGE W. CHEDIC, County Assessor.
By H. H. BENCE, Deputy.
WASHOE, September Hi, 1868.
Yours of August 21 came during my absence, and was mislaid and not discovered until yesterday. ln reply I will state that there are no paying mines in this county.
A great n1any experiments have been made with some galena found near the town of Washoe
City, but with poor success, and no work is being done at present. In what is known as
the Peavine district there is copper ore, but it bas never been ,.,·orked successfully, and is
pretty much abandoned. No returns have been made from any mines in this county.
Yours, respectfully,
T. A. READ,
Assessor of Was/we County, Ntvada.
DEAR SIR:

S':l'.

CLAIR'S STATION, CHURCHILL COUNTY, NEVADA,

September 14, 1868.
DEAR SIR: Your note of inquiry came to hand. I wilt say, in answer, that there are no
mines working in this county this year. The report of 1866 will give you all the information that I can in regard to mines and mills in this county, except one small five-stamp mill
near New Pass, in tbe east end of the county. The company is prospecting its ledges with
favorable re_sults. Tbere are no quarterly reports to be made this year. The mills are all
lying idle.
Yours, with respect,
C. ALLEN, County Assessor.

The New Pass mill, to which allusion is made in the foregoing letter,
was formerly the Ware mill of Austin, and has been purchased and
removed by Mr. Slauson and others, to work the ores of the New Pass
district. This district, situated about 22 miles west of Austin, but on
the other side of the county line, and in Churchill county, is remarkable for containing gold instead of silver ores, and for certain beds of
fossiliferous limestone which I believe to be of jurassic age. The Shoshone range, forming the western boundary of Reese River valley, divides
south of New Pass into two chains, which unite again north of the district.
The eastern chain is called Mt. Airy, and the western New Pass. The
district is not large, but very eli versified in surface, and remarkably
abundant in springs, timber, fine grass, and arable land. The rock is
porphyry of different characters, with the beds of fossiliferous limestone
above mentioned, which are broken through and underlaid by gabbro.
A still more recent outbreak of pitchstone-porphyry adds another element
of variety. The outcrops of gabbro are generally elliptical in form, and
these contain the veins, which mostly strike north soo to 45° west, and

WEST OF THE ROCKY MOUNTAINS.

77

dip 600 to soo northeast, are six inches to six feet wide, and have as
gangue exclusively quartz, carrying native gold (very fine-grained,)
argentiferons galena, enclo::;ing native gold, and iron pyrites, sulphuret
of copper, malachite and azurite, all containing gold. The lodes consist of the Golden Belt series; the Lake series (including the Superior,
Ontario, Huron, and Erie,) the Ingoldsby, the Central, the Churchill,
and the Oriental. I visited the district last summer, and was much
impressf'd with its adva,ntages. I have not since heard of the results of
the treatment of the ores in the mill. All or nearly all the veins above
named belong to the same company.

CHAPTER VI.
LANDER COUNTY.

Reese Ri1,er clistrict.-This district has been frequently and fully de·
scribed, and I propose to offer, not a detailed account of the different
mines, but a few general remarkH concerning the results of seven years'
exverience. HaYing been familiar with the history of the district, I can
speak with greater confidence.
The rich veins of Lander Hill have always been known to be very
narrow, rarely more than two feet in width, and only in brilliant instances
carrying a" pay-streak" of more than six inches. At the same time they
are unmistakably fissure-veins-perhaps the most distinct specimens of
that class in all the west. They show very clearly the manner in which
their fissures were filled, by successive depositions of quartz, manganese
sp::tr, silver ore, &c., along their walls. The seams in the gTanite of Lander IllU arc very numerous and very close together; and on the surface
one looks as promising as another. Almost all of the thousands of outcrops wl1ieh luwe been located here carried rieh chloride ore in pockets
or streaks. It was inevitable, therefore, that in the beginning both the
miners and expertR sent to examine the veins should consider them as
generally of equal value. Some praised them all alike; others condemned them all alilm. The first step of progress was the distinction
made between the veins in granite and those in slate, and between the
northwest alHl southeast veins and the north anu south ones. The veins
running north west and southeast were pronounced by experts the most
valuable system. The deYelopments of actual working have sincR
rletermined several highly important facts, among which are the following:
1. It is found that the mines on the western half of Lander Hill contain
in depth large quantities of base metals, which render the profitable
reduction of their orcs at present rates impos 'ible. This is the case with
mines which, on the surface, prounced chloride of silver of great purity
and richness. The Diana is an example.
2. lt is found that many of the outcrops on Lander Hill do not continue as independent veins in depth. At least, in one or two instances,
deep cross-ents, underrnnning the outcrops, have not exposed the veins.
I believe thh; is owing either to the fact that these surface veins are
merely , [HU'R of persistent fissures, with which, at no great depth,
they unite themselves, or to the closing of the small fissures by the
weight of the hanging· wall, and the partial or total obliteration of the
seam by infiltration and slight decomposition of the granite. The latter
seems to me most probable. The flat dip of most of the veins makes a
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permanent unsupported open fissure impossible; and all the signs show
that the fissures of Lander Hill, subsequent to their formation, and previous to their filling, closed up wherever it was possible, and only remained
open where fragments or projecting points of the wall-rock prevented
them from closing.
3. It is found that ail the veins of the eastern and richer part of Lander Hill have been obliquely cut off in depth by cross-seams, and that
the whole country rock, above these seams, has slid southward carrying
with it the upper portions of the veins. It seems likely that there are
one or two great slides common to all the mines of this group; but this
point is not fully established. It is certain, however, that the veins are
cut off at various depths, and must be sought again by northeastward
cross-cuts, below the faults.
4. It is believed that the distance to which the upper portion of a
vein has been heaved is often greater than the distance on the surface
between the outcrops of two veins; consequently, when the miner drives
his cross-tunnel to find again the downward continuation of his vein, he
may strike first the vein of a neighbor; and it is extremely difficult, in
view of the great similarity mineralogically, and the great variability
in size, of the Lander Hill veins, to decide which is the continuation in
depth of a given vein, cut off by a cross-seam. This difficulty can be
illustrated to eYery mind by a simple experiment. Take a card and draw
across it several parallel oblique lines, not of uniform thickness, but
bulging and narrowing, as when the pressure upon the pen is made alternately heavy and light. Let the lines be, say, half an inch apart. They
will then answer to repre.sent cross-sections of different parallel veins.
Now cut the card in two, along an oblique line nearer to the horizontal than
thatofthe veins, and slide the upperhalfofthecarddownhill, as it were, for
one inch. The new position of the lines will represent a sectionofthe veins
after the slide; and the difficulty of deciding (without knowing exactly
how far the upper portion has moved) "which is which," is sufficiently
evident. This is the precise nature of the difficulty on Lander Hill.
There is scarcely a producing mine on the hill which is not working a vein
claimed by some one else ; and the question of title is generally settled
by the financial position of the parties. Rich and prosperous companies
hold their ground. In cases where both parties have capital, the struggle is likely to be prolonged unless they wisely compromise at the outset.
The root of the trouble is the absurd and unreasonable nearness to one
another of the Lander Hill locations. The United States law can
scarcely be applied, and if it could, would not help the matter. There
is no help for it, except the gradual acquirement, by a few strong companies, of the whole of the hill. These companies shoulu then unite to
construct a tunnel from Clifton to :.M ount Prometheus, cutting their veins
at a depth of 1,000 or more feet. The tunnel scheme is now in the hands
of energetic men, who, if they carry it through, will claim all the veins
they cut, and thus a new element of chaos will be added.
The foregoing remarks as to the nearness of locations and the slides
in the veins, are partially illustrated by the rough sketch here given of
the portion of Lander Hill now producing ore. But a very small portion
of the locations is shown on the sketch. They are frequently only 50
feet apart. The distance between the two shafts of the lYiauhattan
(about 500 feet) shows how far the North Star and Oregon ledges of that
company have been thrown by the slide. The North Star is cut by the
lower shaft at the depth of 310 feet, and it is supposed to cross the upper
at not more than 460 feet. If the vein were restored to its original position, the two shafts cutting it would probably be less than 200feet apart.

Topographical sketch showing the locations of the principal mines of that portion of Lander Hill now
producing ore
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5. It is found that the veins of Lander Hill frequently "pinch,'' and
contain large barren intervals, sometimes only showing a clay seam
where the vein should be. This is a disastrous peculiarit.r for mining on
the present system of small ownerships. The profits of the bonanza are
wasted in the administration of the mine, and there is nothing saved for
the period of dead work in exploration. None of the mines have extensive reserves. But on the other hand, these narrow but persistent veins
may be followed in the :firm faith that they will widen again and contain
ore. "\Vhat is needed is a proper system for prospecting work, reducing
it to it~ lowest cost.
6. There is a great deal of low-grade ore not sent to mill. Small as
the veins are, their product is still further reduced by wasteful sorting.
The rich ore only is sent to mill, and has, therefore, to bear the cost
of the whole extraction. Of course the second class ore is made all the
poorer by snch handling, (the average of the whole being reduced,) and is
less likely than ever to be profitably reduced. Concentration of the dry
pulp, so as to give a rich product for roasting and amalgamation, if it
could be successfully carried out, would work a great and beneficial
chauge in the management of the mines. .A great many persons (see
l\Ir. Browne~s last report, page 401, note) seem to think the cost of the
ordinary concentration is what prevents its use in Reese river, and not
to be aware that it is the actual loss of silver ore in the ope_ration which
renders the use of concentration by water impossible. This loss sometimes amounts to 80 per cent. .At the Comstock mines there are extensive sluices and other apparatus for catching and concentrating tailings,
hut the lightest portion of all, which :floats further than the tailings
themselves, h; the sulphurets of silver. The desideratum is a dry concentrator. The particles of sulphurets are specifically heavier than
quartz; it is their shape and fineuess which make them float iu water.
But the thinner medium, air, if properly employed, might give better
1·esnlts. I have never heard of dry concentrators being tested in Nevacla, but I presume they will be tried before loug.
7. The necessity of roasting the ores with salt before amalgamation is
a seriouR addition to the cost of treatment. Mining and milling cost
subtracted, there is no margin of profit, in most cases, on ore which assays
less than $75. This iR the real secret of the high milling results from
Heese Hivcr orcs, so often boastingly compared with those of Washoe.
]\fining is never ou a sound mul prosperous footing until low-grade ores
are successfully reduced. Even on the Comstock vein, as I have shown,
this is not the case to such an extent as might be wished; but in eastern
Ne,Tada the waste of low-grade ores is still gTeater. In a certain sense
the high yield per ton reported from these districts is a measure of the
wastefulness of mining. It represents, not the average qu,ality of the veinmatter, but the quality of that portion of it 'Which is Tich enough to pay for
milling. These remarks do not at present apply to White Pine; but there
is little doubt that, sooner or later, the profits of mining, even there, will
depeml upon the cost of reduction aud the treatment of low-grade ores.
I haye already spoken of concentration as a possible cure for this evil;
and it remain to be added that any reduction of mining or milling cost
"\Vill sensibly increase the amount of ore reduced in Reese River and similar districts'. The gradual fall in wages and living expenses will do something; and among inventions for the saving of expense the new chloridizing furnace of Mr. Stetefeldt promises to be highly beneficial. It
saves a great deal of the cost of roasting, and, what is even more important, a part of the saving is in fuel-the scarcity of which in Nevada, and
the disastrous consequences of its exhaustion, are not to be measured by
its present money value.
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8. I do not see any reason to believe that the resources of Reese l{,iver
district are exhausted. On the contrary, they have but just been
skimmed. Not a f'ingle mine is deep enough to be upon the undisturbed
and settled portion of its vein. At the same time, it is evident that a
consolidation of properties and a new and more economical system of
mining will be required for the adequate future development of the dis·
trict.
The principal producing mines at the present time are the Manhattan
North Star, the Buel North Star, the South American, and one or two
others. The old Yank~e Blade, in Yankee Blade calion, three miles
north of Austin, has been reopened with success; and the Chase mine,
one mile further north, supposed to be the same as the Tuolumne vein in
Yankee Blade canon, is producing rich ore in small quantities, and is
being gradually developed for systematic working.
The valleys of Nevada.-Like a great many other so-called deserts, the
great American desert is not so bad as it is painted. There are spots in
it which seem to be for&'tken alike of nature and of man; but a greater
part of the sage-brush country-even the alkali country-is inhabitable,
and capable of sustaining a rural population. Nevada, in an agricultural
point of view, perhaps at present the most forbidding of all the States,
will ere long supply her own people with the necessaries of life.
The lands of Nevada may be divided into three classes-those which
are absolutely worthless, (say one-third of the whole area;) those which
could be made productive by irrigation; and those which may be occupied as ranches without irrigation. The latter class is far more abundant
than a casual observer might suppose. The history of eastern Nevada
furnishes a curious illustration of this fact. For the first year or two
after the country was opened by the pioneers it was thought impossible
to keep stock in these mountains and valleys through the winter. Now
horses and cattle of all kinds are turned out for tl1e winter, and actually
fatten on the white sage and the "bunch grass." The latter is a product
remarkably adapted to this climate. It starts very early-as soon as
the snow disappears from the valleys-comes speedily to maturity, and,
when the rains cease, wisely dries up and turns into a nutritions, stauding hay. Its most useful peculiarity is the tenacity with which it clings
to its seeds, which (in the variety known as saud-grass) are small, dark
grains, which the Indians thresh out and convert into bread, and which
cattle devour with avidity, even digging in the snow, sometimes, to
obtain them. This grass grows in bunches, almost as if planted in hills;
and the traYeller may fi'equently discern at a great distance patches of
these bunches, sometimes several square miles in extent, contesting with
the sage-brush the occupation of the arid soil, ancl forming, with their
light straw-color, a striking contrast to the dusty green and gray of the
latter. I should think this grass might be cultivated with success on
many sandy soils of the east, and would convert useless waste lauds into
valuable pastures. On the other hand, it is likely that winter wheat and
barley would do pretty well on some of the laud here, even without arti·
:ficial irrigation, since they would escape the destrnctiYe effects of the
dryest season. At present there are many ranches in the valleys of
Ne\ada where stock-raising, haying, a little cultivation of grains, and a
little dairy-work are carried on with success.
The topography of eastern Nevada is formed l>y a succession of valleys,
separated by meridional ranges of mountains. In travelling eastward
from VIrginia City, by the overland road, the stage, for days together,
alternately climbs over these ranges, or traverses, often enveloped in
clouds of irritating and suffocating alkaline dust, the levelland between.
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A remarkable peculiarity of these valleys is that they are not connected with one another. Each has its own water-system and its own
level. Smoky vallljy lies much lower than Reese River valley, yet there
is no water flowing from one into the other. They are rather like terraces than ordinary riYer valleys. Frequently they do not contain any
main streams at all; when they do, it is merely the snow-water from the
mountains which unites in the centre of the lower lands. All the rivers,
creeks, brooks, and springs finally stop short, and "sink "-that is, spread
into pools, and disappear, partly by absorption into the porous soil, and
partly by the rapid co-operation induced b~~ this dry and ever-shifting air.
That evaporation has a great deal to do with this phenomenon may easily
be proved. In Smoky valley, for instance~ which has no river, almost all
the tributaries from the mountains ''sink" before they can find their way
to the middle of the vast plain. One or two attain the barren honor of
reaching the goal, and ignominiously disappearing in a puddle there. But
riding along the road in the early morning, one will find many a musical
brook of clear, cold water, rippling across the way, and, with vain ambition, attempting the passage through the desert, through which one can
trace its path for miles by the livelier green of the brush, or perhaps by a
scanty fringe of willows along its banks. Return in tlle afternoon, and
the same channel will be as dry as though it had forgotten the taste of
water; yet the snows above are melting abundantly, and the soil cannot
absorb more at one time than another. It is the evaporation which
makes the difference. The ground is covered in many places with efflorescence of alkaline salts, formerly in solution in the springs. These
alkaline deposits have not been utilized, except in Humboldt county,
where they furnish soda and lime fluxes for smelting. The salt-marshes,
however, which ar~ formed by the evaporation of saline springs, are
eagerly occupied, and the salt is collected and sold to the quartz mills,
where it is used in chloridizing the sulphuretted. silver ores to prepare
tlwm for amalgamation. The manner of obtaining the salt is very simple.
It is shat,ed from the smoothed surface of the ground, and packed in sacks
for tram;portation. In a short time there is a new coating of salt on the
same ground. Experience has shown that more is obtained by frequent
gathering in this manner than by waiting for a greater depth of salt to
accumulate. The product is, of course, not pure. It contains many
alkaline salts; and, from the color which I observed in some of the flames
of the reverberatories, I believe that considerable chloride of potassium
is mixed with tlle chloride of sodimn. In purchasing salt, however, the
mill-men only c~re to know what proportion of chlorine it contains, and
on this basis the price is regulated. Some of the marsh-owners, I
believe, have attempted to refine their salt by boiling or by re-solution
and evaporation-but I doubt whether the manufacture could be made
profitable. The impurities in the salt are not known to be greatly injurious in the furnaces; and the mills \vould hardly be willing to pay more
in JYropm·tion for their chlorides for the sake of getting them pure.
Cortez district lies about GO miles northeast of Austin. In topographical
and geological features, · t strongly resembles Reveille district. The principalmountainchain runs north and south. It is the range east of the Toiyabe and comprises the high peak of Tenabo. The western declivity is a
steep cliff of granular dolomite. Near the summit is an intercalatiou of
quartzite more than 300 feet thick, and stretching along the range for
miles. This quartzite belt was considered to be a vein by the first discoverers, and christened the Nevada Giant. It carries no ore, but both
above and below it are found masses of ore similar to those of Reveille
flistrict, but on the whole not so rich in silver, and more debased with
H. Ex. Doc. 54-6

82

RESOURCES OF STATES AND TERRITORIES

zinc, blende, galena, iron and copper pyrites. Neither are the ore ma~ses
in Cortez uistrict so numerous. They seem to be more confined to certain zones of the dolomite. (This has hitherto beeJl the case also in
White Pine.) These bodies of ore, ljke those of Reveille, and, I think,
of White Pine also, probably owe their origin to the formation of cavities in the dolomite, and the subsequent filling of these cavities with ore
by means of mineral springs. The formation of the cavities, a frequent
phenomenon in dolomite and limestone, might take place in several
ways, as, for instance, through the action of carbonic acid waters, which
carried away the lime as bicarbonate in solution; or by the contraction
of the dolomite itself, in changing from its sedimentary to its crystalline form; or finally, by the penetration of the same solfataric (sulphurous acid) currents which began the metamorphosis of the porphyry.
These gases, piercing the dolomite, may have conyerted portions of it
into gypsum !1nd sulphate of magnesia; and these being washed away
the cavities remained. A change of conditions then took place, and
while gases and silicious waters completed the transformation of the
porphyry into quartzite, similar, but metalliferous, springs found their
way into the cavities of the dolomite or limestone, and deposited there the
metallic ores. This theory is strongly confirmed by the actual process
now going on at the many hot springs of Nevada. But a thorough disCllssion of it would lead me too far.
The mining operations in Cortez district have not been carried on with
much wisdom or economy. The Cortez company, owning some of the
best deposits, has made thus far a partial failure. The district is nearly
but not quite abandoned. A few men are still at work, and doubtless
the completion of the railroad, which passes within some 25 miles, will
stimulate a renewal of operations. There is a steady, though limited,
transportation of rich ore from Cortez to Austin for reduction. As the
hauling costs some $45 per ton, and the milling about $45 more, it is evident that only rich ore can be profitably handled in this way. The Saint
Louis mine, next north of the Cortez, on the Nevada Giant, is steadily
worked; and the ore sent to mill has regularly increased in value and
quantity during the present year, as appears from t.h e assessor's reports,
according to which there were reduced in Austin, from this mineDuring the quarter ending-

March 31, 1868...... . . . . . . . . . . . . . . . . . . . . . . . . ........ .
June 30, 1868 ....................................... .
September 30, 1868 ................................... .

Amount of ore.
Tons.
pounds.
12
919

21 1,108
28
162

Yielding in
currency.

$4,976 37
10,801:! 90
21,214 60

It is such formations as Hot Creek, Reveille, Cortez, and White Pine,
that require skilful miners, and certainly revenge themselves upon the
ignorance and carelessness of those who treat the irregular ore deposits
as if they were simply fissure veins. The management of mines which
show at one time rieh bonanza, and at another time, nothing at all, is a
matter of difficulty; and when to this is added the small proprietorship
of mines without capital, each man working with mingled extravagance
and penuriousness his own pett~y· claim, the certain result is disappointment.
Big Smoky district, about 12 miles from Austin, (five miles by air-line,)
in a southerly direction, and in the Toiyabe range. The veins occur
mainly in an apparently recent granite-porphyry, with coarse felspathic
structure. They stick fast to the country rock, without selvages, so that
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the latter breaks out with the quartz rather than separates. There is
no banded structure in the veins, or at least a very indistinct one. The
silver ores are silver-copper-glance and native silver. In contact veins,
between the granite-porphyry and belts of metamorphosed slates, occurs
gold also, both free in the ferruginous outcrops and with pyrites in depth.
Some veins in the slates, as for instane-e, the Big Smoky, appear to me
to be merely large segregations of quartzite. Southward, towards
Santa Fe, there is a zone of very steeply dipping sedimentary strata,
comprising lime, dolomite, and slate. The slates contain faint remains
of corals, the age of which cannot, on present evidence, be determined.
The limestone contains caves of considerable size, some of which can be
entered from the deep cafions which here intersect the mountains.
Small crevices, one or two inches wide, in these caves contain a white
or yellowish crystalline salt, soluble in water and containing nitrates of
potass~, sod~, and lime, and chloride of sodium. The largest streams in
the Toiyabe flow through this district, and fine wood is abundant, (white
pine and cechtr, as well as nut pine.) No ore has yet been obtained in
the district that will pay for milling at present rates. A New York
company, owning the Big Smoky mine, erected at great cost a handsome
20-stamp mill at the mouth of the Birch Creek calion, in Smoky valley.
Then~ were many tons of ore taken from the mine, (the estimate was
4,000 tons,) and supposed to be rich. If this was really the belief of the
superintendent, he must have been deceived by spots of graphite in the
quartz, mistaking them for silver glance. The mill has no roasting furnaces, and has never run but a few days, as the ore extracted at so much
cost, an<l in such great quantity, was found to contain but $10 or $12
per ton. The Commercial company are at work with a long tunnel,
which is to cross-cut the same ledge at a considerable depth. Of many
mines which have been begun in the district, the Commercial is the only
one now being worked. The rest are for the present abandoned.
Sctnta, Fe district, about 20 miles in a direct line, south of Austin, and
in the Toiyabe range, which is here very precipitous, and rises some
5,000 feet above the level of Smoky valley. The formation is slate,
much broken and disturbed by dikes and masses of greenstone, basalt,
and porphyry. The principal vein of the district lies in the slate, to
which it conforms in dip rmd strike. It is a porous mass of quartz, showing no banded structure whatever, and, although cubes of iron pyrites
have apparently been washed out of the outcrop by snows and rains,
yet the mass is not at all ferruginous. One would hardly call such a
deposit a vein. Yet this nondescript shows here and there handsome
selvages and casings, and even "slickensides."* The vein matter contains fragments of slate, which often usurp the whole width of the vein.
The ore of this " Veta Madre," or mother lode, as it was called, contains
only gold as obtainable metal. Wonderful specimens are said to have
been discovered on the surface; but they have never been found in depth.
The vein outcrop is distinct for several veins, and can be seen from the
stage-road in the valley below, some five miles distant. It is the only
vein ever worked in the district, and, so far as I know, the only one eYer
discovered. (Mr. Browne's report alludes-page 414-in a general way to
numeron~ ledges, perhaps meaning different parts of the same outcrop
of the Veta Madre.)
Tllis vein was opened by the Centenary (:rft:::·wards wittily converted
by the miners into the Nary Cent) com1-: n: l,)", which also built a mill in
Kingston calion to work the ore. I am i.1formed that the average yield
"'Polished surfaces, formed by the movement of one rock upon another, and generally an
indication of fissure-formation in a vein.
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obtained was npt more than $10 per ton, while the hauling from the
mine to the mill cost about that sum. A splendid road was cut along
the face of the mountain to the mine; but the ore still continued to yield
less than expenses, and the company finally abandoned the mine and,
I belieYe, removed the mill to Newark, where it has recently produced
a good deal of bullion from White Pine ore. Santa Fe district contains
fine timber and water. The saw-mill formerly there furnished excellent
lumber. The natural advantages of the location are such that some
good mining engineers do not hesitate to say the Veta Madre may yet
be worked with success, the ores being reduced in Kingston canon.
Perhaps this will be the case when labor and provisions shall have grown
cheaper.
Bttnker .Hill and Summit districts are situated on the eastern slope of
the Toiyabe range, about 25 miles south of Austin, and on both sides of
Big Smoky creek, which flows into Smoky valley. The geological formation is argillaceous slates, interstratified with calcareous and graphitic
slates, the whole being broken and uplifted in many places by dikes of
greenstone and diorite. The ledges occur in the slates, or between them
and the diorite, and generally coincide with the slates in dip and ~trike .
A few ledges run across the course of the country rock, but these are
poorer in precious minerals than the others. There appears to be one
mother lode in the district, with several subordinate ones parallel or only
slightly divergent in course. The ores are antimonial sulphurets, chlorides, &c., combined with considerable quantities of copper and lead
minerals, such as malachite, azurite, and silicate of copper, and carbonate, chloride, and sulphate of lead, with occasionally some galena: Gold
occurs native in most of the ledges, and in some forms the most important constituent. Among the principal mines arc the Victorine, Real
del Monte, Gold Point, Phamician, Brown, and J aekson. Much of the
ore, especially in the first two, is stained with copper minerals. The
porous ore from the Gold Point assays high in gold. A selected sample
from this vein yielded by assay $226 12 per ton in silver, and $886 29
in gold. There is abundance of fuel in the district, and the stream flowing through the cafion on both slopes of which the mines are situated is
one of the largest that enter Smoky valley.
The Sterling Silver Mining Company constructed a handsome twentystamp mill, run by a turbine wheel, in the mining town of Kingston, in
this district. ·The battery is one of the best in the State, and the capacity of the reverberatories is sufficient for the stamps. This enterprise
was ruined by the failure of the mines on which it was based, and the
company's mill is now owned by its creditors. Half a mile below the
Sterling mill is the twenty-stamp mill erected by an eastern company
for the treatment of the ore froni the mother-lode in the neighboring
Santa Fe district. This mill also failed on account of the poverty of the
ore. C. Coover, a practical mill-man, in company with others, under
the name of the Bunker Hill Mining Company, after,vards erected a fivestamp mill, run by water-power, for wet crushing, without roasting. In
this mill 1,000 tons of unassorted Victorine ore were worked, with an
aggregate yield of $19,500. This mill has now been moved to White
Pine. The ore of these districts is generally of low grade; but the
large quantity in sight, and the ease with which, by means of tunnels,
etc., it can be extracted, render inevitable a future recovery of the lost
activity and the inauguration of a new prosperity.
Northttmberland district.- This district lies in the Mootay range, which
lies opposite and parallel to the Toiyabe, forming the eastern boundary
of Smoky valley. ~rhA ili~trict is about 25 miles south of the overland
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road, and the same distance north of Belmont. The principal rocks are
granite, (chloritic and syenitic,) porphyry, (generally much decomposed,)
and lime. The mines occur almost exclusively in porphyry. The ores
are sulphantimoniurets, (ruby silver, etc.,) with the usual products of
decomposition, (chlorides, etc.,) and occasionally copper minerals, such as
malachite and azurite. The principal veins are the Northum berland,
Lady Cummings, and betroit; but there are, as usual, numerous locations the value of which is unknown as yet. From the Northumberland
and Lady Cummings some 20 tons of ore were sent to Austin last year,
and yielded, it is said,* from $70 to $150 per ton. The Quintero Company
have recently erected a ten-stamp mill, with roasting furnaces, to work
ore from the Northumberland \ein. The machinery was obtained by
dismantling Hunt's mill at San Antonio. Considerable money was
expended in miners' dwellings, etc., and the mill close(\ soon after starting, on account of financial embarrassments. The ~orthum berland is a
large vein, but the ore is of low grade. Wood is abundant in this uistrict,
ann water is supplieu by several springs.
White Pine district was organized in 1865, but did not become the
scene of successful operations until the fall anu winter of 1867, when the
rich mines of Treasure Hill were located. Previous to that time a company, called the Monte Cristo, was engaged, with no very flattering
prospects, in the development of certain mineral veins on White Pine
mountain~ from which the district derives its name. It is said that an
Indian, seeing the ore piled in the Monte Cristo mill, offered to make
known a J)lace where there was plenty of such material, and guided a
party to Trea'Sure IIill, sixteen miles distant, where the Hidden Treasure
mine was located September 14, 1867.
'rhe White Pine mountain, so called from the species of timber with
which it is abundantly covered, is about 120 miles south of east from
Austin, and GO miles southwest from Egan canon, a station on the overland road. It is said to be situated in latitude 390 10' north, and longitude 38° ~~0' west. The mountain is ten or twelve miles long, and rises
boldly some. ~,000 feet above the level valleys, having a total altitude of
perhaps 10,000 feet ~tbove the sea. On the western slope are the veinsfirst discovered, some of which were worked by the Monte Christo Company abo\~e mentioned. They are said to haye been tolerably rich, but
small. Parallel with White Pine mountain, on the east, is a ridge some
1,500 feet lower, and fiye or six miles long, in which mineral veins occur
carrying ores of silver cono..:iderably contaminated with baser metals.
This is called the Base Range. Still farther east is the mountain known
as Treasure nm. It is comparativel~T bare of timber, about 9,000 feet
above the sea, and separated by deep canons on every side from surrounding ranges. All these mountains have a generally north and south
course.
The geological formation of the district is extremely simple, resembling
that of all the so-called limestone districts of N eyada. An upheaval of
limestone ::;;trata by porphyry, and a subsequent metamorphosis of structure by solfataric and thermal-aqueous action, is evidently indicated. My
brief examination did not extend to the minute local details of the formation, hut I belieYe this neighborhood, when thoroughly studied, will
throw mueh light on the geology of other districts, where the effects of
these agen<'ies arc more obscure and the exposures of rock less extenRive and (listinct.
The limestone strata of TrmtStlre Hill have heen tilted from the east,
*See J. Ross Browne's last report, page 423.
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and have a general course north and south, ar1d a dip of about 20° west.
The uppermost layers now remaining from the extensive denudation
which has degraded all the mountains of Nevada form a rugged summit
of limited area, which has been (strangely enough) described as" trap,
but consists of highly fossiliferous limestone, containing mainly crinoids.
Below this is a thin stratum of calcareous shales, colored yellow and red
with iron, and beneath these again is the limestone stratum in which
the rich deposits of silver ore occur. This limestone is highly siliceous,
and contains little or no traces of fossils so far as I cau learn at present.
The eastern side of Treasure Hill is precipitous, and exposes the outcrops of successive strata; and here it may be seen that fossiliferous
limestone appears again beneath the metalliferous layers. It is believed
by many that a second stratum of ore-bearing rock will be found beneath
the lower fossiliferous limestone, but this has not been proved. Across
the calion to the eastward the preciphous face of a parallel range shows
the continuations of the limestone strata; but the range is of inferior
height, and the upper metalliferous layer is consequently wanting, having probably been carried away by denudation. This range dips eastward, and the calion between it and Treasure Hill probably occupies an
anticlinal axis.
'" The formation of the White Pine district," says an otherwise intelligent correspondent, '• is an anomaly, and sets at defiance all known laws
and rules of geology." This is the common expression of miners and
tm.uists, readily adopted by speculators, who have learned by experience
that " anomalies7' sell best in the market. The truth is, there is nothing
unusual in the formation of the distdct, except the enormous value of
its ores. These occur in irregular masses and impregnations throughout
a certain stratum of the limestone, and, fortunately for tbe miners, this
stratum is the very one which the processes of disintegration and denudation have left uppermost. The ore consists of chloride of silver, with
some enargite and stetcfeldtite, and (in rare instances) native silver in
capillary form. Of the extent of the deposits nothing can be said at
present. They are probably bounded above and below by the planes of
stratification, but laterally they seem scarcely to be separated from one
another-what has been considered barren rock between them being
mainly lmv-grade ore, which will hereafter be extracted like the rest.
The accompanying minerals are quartz and calc-spar. The copperstains upon most of the ore showthatthis metal was a constHnent of the
original deposits; and I conclude that the remarkable purity of the
chloride ore of the Treasure Hill mines is the result of chemical changes
subsequent to their original formation, in the course of which soluble
chlorides, sulphates, and bicarbonates have been removed. It is possible, therefore, that the ore deposits of Treasure Hill have a common origin with those of the Base Hange, and that the present differences are
due to the concentrating and purifying action of thermal waters carry-·
ing chemical reagents in solution. There is no radical distinction in
nature between the filling of a fissure and that of a cavity in limestone.
The metalliferous fluids, whether solfataric gases, aqueous solutions, or
molten masses, find their way wherever an opening is offered, and leave
their deposits wherever they are checked for a sufficient time to cool or
evaporate, or wherever they meet with chemical agencies which produce
in them insoluble precipitates. Experience has shown that upheavals
of stratified limestone do not generally produce fissures so extensive and
well-defined as occur in some other kinds of rock. The solubility of the
limestone itself in carbonated waters, especially under high heat and
pressure, tends both to fill up the fissure with calc-spar and to open out-
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lets from it. into irregular cavities, and, finally, to cause a general alteration (silicification, often) of the co 1ntry rock, and its impregnation with
the metallic contents of mineral waters. Hence the miner's maxim, that
lime is a" good gangue, but a poor country."
The ore deposits of Treasure Hill are richer than any that have been
discovered during the present century; but, aceording to all the data
that have yet been collected, they are not fissure veins. These data,
though they all point one way, are necessarily incomplete, since no shaft
on the hill is deeper than 60 feet, and no horizontal drift longer than 100
feet..
Not long before my visit, the miners of the district held a meeting, at
wbieh they were strono·ly urged to adopt at once the system of " square
locations," and abandon the farce of staking out claims on ledges which
do not exist. This proposition was defeated; and every man on Treasure
Hill now claims so many feet of a vein, running, he does not specify in
what direction, and dipping, he cannot tell at what angle, from a hole
which he has made at random in the neighborhood of some already
exposed body of ore. If he gets down to the ore, al1 the better; he can
then work night and day, extract a large quantity of rieh chloride, and
send it away, before the neig·hbor, who has a prior location, can prove
the identity of the <leposit. In the utter absence of any real distinctive
features of lodes, the principle has been set up by the White-Piners,
that proof of such identity must consist in absolute continuity of chloride of silver from the 'vorking of the prior locator to those of the alleged
trespasser. In one case, that o~ the Eberhardt and Blue Bell, this
astounding demand was satisfied. A. drift from the Eberhardt opening
30 feet to the Blue Bell shaft, passed through a mass of horn-silver, such
as human eyes kwe rarely looked. upon ; and, as a consequence, the Blue
Bell was united to the Eberhardt. The Keystone is, without the shadow
of a doubt, on the ·ame deposit as the Eberhardt. There is only a wall
of two feet between them ; but this wan is amicably let alone, and the
"two vein~" are therefore held by miners' law to be distinct! In another
case which came to our knowledge, a claimant was endeavoring to protect
himself from robbery, by tracing the ore into the works of a new-comer,
close by, and had successfully arrived within a yard of his object, when
the occurrence of a piece of calc-spar across his path defeated him.
The intruder, protected by that bulwark, laughed his claims to scorn,
and continued to extract and carry away the ore, which was, under
miners' law, in a distinct vein, separa.ted from the other by a "wall."
All the "walls" thus far discoYered on Treasure Hill are of this wholly
indefinite and untrustworthy character-mere seams of calc-spar in limestone; and, under the present regulations, there is no such thing as
security of title. Even if one had a regular fissure vein, he might be
cheated out of all but a few feet of it by some accidental shoot of calc-spar
across it; and when we consider that calc aud limestone are chemically
the same, and that a little trickling of water might deposit one of these
so-called walls anywhere, we shall see what protection is offered to capital by such a rule as has been adopted in White Pine.
This is an instance of the danger of allowing the first miners in any
district to make, without limitation, such laws as they please, governing
the rights of property. This splendid district is now subjected to two
styles of operations-grabbing on the spot, and gambling away from it.
A. great many worthy, honest, and industrious nil en are at work there;
but they will aeknowledge that they are merely putting off the evil clay
of litig::.ttion and chaos. Others are interested in claims, which they want
to sell to capitalists; and they may sincerely believe their claims to be
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valid and well-defined. No one is accused of intentional deception in
the matter; it is only to be lamented that the inhabitants did not, by
adopting at once a rational basis for mining titles, introduce order among
conflicting claims. To their credit be it spoken, there has been thus far
little quarrelling among them. White Pine has been notably a quiet,
~ndustrious, and good-natured mining camp. But that is because there
was room for all, and profitable work for all. Unless some radical
change, of which I have now no knowledge, has taken place since my
visit in September, White Pine is a good place for men who live there,
and can watch and defend their own interests, anu for eustom-mills,
which will doubtless do a good business for months to come, in reducing
the marvellously rich ores of the aifterent deposits; but I must again
repeat t.h at I cannot find in the circumstances of the case any protection
for permanent investment of capital. Some of the mines, as for instance
the Hidden Treasure and the Virginia, standing a little apart from the
great crowd, already extensively worked, and haYing moreover a semblance at least of definiteness in their deposits, are better off than others;
but they all suffer under the absurd regulations of the miners.
It is the natural tendency, when men with nothing but their own
industry to depend upon gather in a new district, that they should make
such laws as will favor industry, and that only. When I was in White
Pine, many a man with pick and shovel, and now and then a little gunpowder, was making good wages out of his small prospecting shaft. The
retail mining business suited him well enough; but capital must work
on a larger scale. Insecurity of title is no trouble to one who, if be is
ejected to-day, can pack up his tools, move away a rod or two, and have
a new mine in full blast to-morrow; but capital requires a certain basis
for the investment of its thousands in permanent works. The only cure
for this evil now possible, is that which the inhabitants may themselves
suppl;r, by uniting conflicting claims, and arranging amicably their
boundaries. Perhaps it is not too late to establish square locations by
general agreement, and to adjust the claims for damages that may arise
ti.'om such a change by means of a commission elect~d by the citizens.
I adopt, with such alterations and additions as my notes of personal
obserYation suggest, the following flccount of different mines, &c., from
the letter of a San Francisco Alta California correspondent, who visited
the district in November, two months after I left it:
The mines from which nine-tenths of the treasure now beiug produced
in the White Pine district is being taken are located along the broken
edge of the dolomite formation, in a line running south wards from the
town of Hamilton up to the summit of Treasure Hill, and thence in the
same direction over the declivity on the other side. The length of this
lode or line of deposits is, so far as is known, between two and three
miles- say about that of the Comstock; the Virginia at the northern end
answering, for the pm'pose of illustration, for the Ophir and Gould and
Curry, and the Aurora, Keystone, and Eberhardt, near the so nth, for the
Crown Point, Kentuck, and Yellow Jacket. The principfll claims thus
far opened along this line of deposits are located in succession, as follows,
commencing at the northern end: Virginia, Mammoth, Ellersly, north of
the crest of Treasure Hill; Hidden Treasure, ncar the summit; South
Extension of Hidden Treasure, North Aluora, South Aurora, Ke;rstone,
and Eberhardt. There are numerous other localities along this line, or
nearly parallel with it on the west, but these are the principal claims
opened. There is an apparent break in the line of deposits, as evinced
by the croppings at the crest of the hill, south of the Ilidden 1'reasure
and north of the Aurora; but from that point south the deposits crop
out so near together that they may practically be said to be continuous.
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Virginia.-Located at the northern end of the Treasure Hill belt, or
line of deposits, half a mile south of Hamilton, and 500 feet higher.

This claim is situated on the eastern side of a radne near the top of a
ridge, running north and south. It includes 600 feet north and south,
and 200 feet in width from east to west. It has beeu but partially opened,
but the ore crops out nearly its whole length, at points from 40 to 60 feet
apart, east and west, and at a depth of ~0 feet, solid rock, with a large,
well-defined pay streak of bonanza, has been exposed. On the top of the
ridge, above the Virginia shaft, a claim was located, and called the
Aladdin's Lamp. This claim ran directly across the Virginia, and though
the prior claim exbiuited no evidence of a ledge, excavations on the Aladdin's Lamp ground soon disclosed rich ore in detached masses, and the
whole hill appears to be full of it. The Virginia ore, though not so
exceedingly rich as that of the Eberhardt and Keystone, which is so near
plu'e silver as to be hardly describable as ore, runs fl.'om $100 to $2,000
per ton, the aYerage being probably not under $225. Sixteen tm1s
recently crushed and worked yielded $226 net per ton.
Hidden Treas·u re.-This mine was discovered b;r an Indian, who guided
white men to it, September 14, 1867. There was consideraule secrecy
maintained for a time, but the facts which were attempted to be suppressed soon leaked out, and the result led to the discovery of the great
Keystone and Eberhardt deposits, lower clown the hill, on the south, and
the sudden development of the whole district. The present owners are
T. J. Murphy and J. E. Marchand. It includes 600 feet. The line of
deposits has been stripped for nearly the entire length of the claim, and
in places to a depth of 20 feet. The lode, if such it may be called,
pitches westward at an angle of 20 degrees, and its thickness has not yet
been clearly determined. Three hundred tons of the ore-no rich specimens included-hauled to the 1\fonte Cristo mill, on the west side of
\Vhite Pine mountain, 16 miles by the road via Hamilton, yielded $160
per ton. The cost of reducing it was $65 pP-r ton. Next year it will cost
not over $~0 per ton to reduce the same ore. The owners now haye 100
tons of ore of Ruperior quality out ready for crushing, and the lode is
increasing in richness. The mine is entirely uncovered, and no work will
be done on it after the heavy snows fall, until next spring. Picked
specimens show horn-silYcr in abundance, worth $1,000 per ton and
upwards.
Aurora.-This mine is located on the south of the crest of Treasure
Hill-the Hidden Treasure beh1g on the north-and just east of the town
of Treasure Hill. This is properly the South Aurora, the North Aurora
being above it, near the summit of the hill, and being but little developed. Work was commenced ou it with two men, September 22, 1868;
30 men arc now worked. One hundred and fifty tons of rock f1'om this
mine, worked at theNewark mill, in the Diamond range, 90 miles to the
northwest of Hamilton, yielded an average of $185 per ton-the highest
being $202, and the lowest $155. The cost of hauHng was $20 per ton,
and of working $3.3. There is more quartz here than lower down the
hill on either side, and the indications of a regularly defined deposit are
better than eh;ewhere. The shaft is 20 feet deep, and the drift westward
60 feet. The entrance to the mine is roofed over, and work can be carried
on all winter.
J(eystol!e.-Descending the hill southward past a number of claims, we
come upon the Keystone, which is situated some distance below the edge
of the dolomite croppings, on the eastern face of the bill. Here the
chloride deposit crops out in almost incredible richness, and the developments are astonishing. The claim covers 800 feet, and the deposit was
discovered by a party following "float" ore up the hill from the ravine
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below. At the point where the shaft now is, one of the party, a mere
]ad, named John Turner, struck a pick into what seemed to be a mass of
dried putty. This proved to be pure chloride of silver, worth $15,000 to
$~5,000 per ton, and under it was found more of the same sort, and masses
of almost pure metallic silver. The original location was mixed up with
that of the Eberhardt, but a compromise has been effected; a neutral
line, beyond which neither is to pass, has been agreed on, and on the 1st
of August next the two claims are to be consolidated. At present each
company works its own ground. The amount already taken out of the
Keystone is not stated by the owners, but it is very large, and all came
out of an opening in the hill, not more than 50 feet long horizontally~ and
20 feet deep. A shaft has been sunk GO feet through snccessi\'e layers
of dolomite, at the entrance of this open cut, and ore is said to have been
found at the bottom. Much of the wealth of this mine cousists of dull
yellowish brown colored dust, which is run through screens to free it
from rock, and placed in bags. This is clear chloride of sil\'er. One
piece of this chloride, shown me while at the mine, weighed 143 pounds
and was worth, as it lay on the ground, oyer $1,500 in coin. In one pile
were 100 ton of ore which will work $300 per ton; in another, 150
tons which will yield $300 to $500 per ton; in another, 600 tons which
will yield $100 and upwards; in another a large pile of chloride dust in
bags, worth-oue hesitates to say how much. Two lots of the ore from
this mine, worked at theNewark mill and the Manhattan mill, at Austin,
yieldeu an average of $1,000 per ton, or $100,000 in the aggregate.
Eberhctrdt.-Next south, and adjoining the Keystone, is the most celebrated of all-the Eberhardt. So rich is this mine that its name has
become almost synonymous with that of the cave entered b.}'" Aladdin.
The location was made in December, 18G7, and covers 800 feet, north and
south.* At a depth of 20 or 30 feet from the surface drifts have been
run in several directions through solid masses of chlorides, and other ores
of silver for 20 to 50 feet, and the rnd is not yet reached. The entrance
of the tunnel has been closed, and admission to the mine can now only
b e gained by descending the vertical shaft in the company's building.
Descending the shaft on a rope, we found ourselves among men engaged
in breaking down silver by the ton. The light of our candles diselosed
great black sparkling masses of silver ore on every side. The walls were
silver, the roof over our heads silver, the very dust which filled our lungs
and covered our boots and clothing was a gray coating· of fine silver.
From a chimney in the Eberhardt ground $85,000 worth of silver was
taken in a few days, and the party taking it out then compromised with
the company, being allowed to hold all he had taken out and release to
the Eberhardt company the ground in dispute. The silver is now piled
up in a cabin at Treasure Hill. The proprietors have $30,000 worth of
similar specimens pile(l up in another place. One of the owners of the
Eberhardt, but recently a poor man, values his interest at $1,000,000,
and we presume the others would refuse to sell for less money.
Down the long canon a road leads to Silver Springs, where the Oasis
mill, now owned and run by the Eberhardt company is situated. This
is the old Keystone mill, which was burned at Austin last summer.
1\fr. Page, after settling with the underwriters, took the machinery to
this place and rebuilt it. It has ten stamps, eight Varney pans, and
three settlers. No roasting, chlorination, or other expem.;i ve process is
employed; the wet process of crushing and direct amalgamation, known
as the Washoe process, being found for the present sufficiently remunera..,. Or, according to White Pine law, in any other diredion which the locators may subsequently choose. The present assumed course is nearly east and west, I believe.-R. W . R
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ti ve. Mr. Page erected the mill on a contract to work the Eberhardt
and other ores; but the company soon found it for their advantage to
purchase the establishment. The mill cost $30,000, and the mill and contnwt were sold to the company for $75,000.
Chloride Flat is a slope comprising from five to ten acres on the western side of the bill, adjoining the town of Treasure Hill. It is perforated like a sieYe with shafts, sunk often within from 10 to 30 feet of each
other. The holders claim 400, 600, or 1,000 feet eacl1, and the claims,
being located on the old ledge theory, run into each other, cross and
interlace in en•ry direction. At present the lucky holders of claims in
which metal has been struck are too busy getting out rich horn silver
and otber forms of the metal to quarrel with each other, but as soon as
they work out the horizontal deposits, and run into each others; claims,
as they soon will, shooting and lawsuits will be the order of the day in
what is now a peaceful and hig·hly prosperous community. The great
mistake of organizing the district on the perpendicular ledge theo;ryeach claimant being allowed 200 feet on the ledge, "with all his dips,
spurs, and angles," and the discoverer 200 feet in addition-was made at
the outset, and it is now too late to remedy it. Hau the location been
ma<le by the square yard it would have been all right, and many a lawsuit and shooting affray saved. Already difficulties are arising in the
vicinity of the Eberhardt, and more must follow. From 10 to 30 feet
through the limestone brings the prospector on Chloride Flat to his
deposit of silver, or to the certainty that he has missed it aud must
seek elsewhere. The owners of the Robert Emmet mine, on Chloride
Flat, who are taking out rich horn silver, reject as base rock, unworthy
of being worked, all yielding less than $50 per ton. This deposit is
at least seven feet thick, and not yet worked through. The Genesee, Stonewall, Delmonico and other mines in the vicinity, are among
the richest on the Jj""'lat. There are 1,500 locations recorded in this
district, and of this nwnber 500 at least are within rifle shot of the
above named mines.
TherC' are three towns in the district, Hamilton, north of Treastue
Hill; SilYcr Springs or Shermantown, south of the hill, and Treasure
City in the mi(h;t of the mines upon the hill itself. Chloride City· is a
part, I beliC'Ye, of Treasnre City.
IIamilton, the town which has grown up in the canon at the entrance
of the hills on the north, contains perhaps GOO inhabitants. From thence
a graded road winds up the bill to Treasure City, which stands below the
crest of Treasure Hill, within the line of rich mines named on the east
and Chloride Flat on the west. Here the principal mining population
is congregated, the inhabitants (regular and transitory) numbering from
800 to 1,000. The distance from IIamilton to Treasure City is not over
one and one-half miles in a direct line, thongh two and one-half by the
toll road, and the difference in altitude is estimated at from 1,000 to 1,200
eet. The town of Silver Springs, sometimes called Shermantown, is
located at the southern end of the Base Metal Range, two miles southwest of Treasure IIill, the road winding down a deep calion to reach it.
It is probably 1,500 feet lower than the town of Treastue City, or 7,500
feet above the le·vel of the sea, and containing 400 or 500 people.
Hamilton has a supply of water, and is the stage and express depot,
and the primary depot for supplies for the district. Treasure Hill is
exposed to the full sweep of the winds on the summit of the mountain,
and has no water save what is hauled up there from Hamilton or Silver
Springs and sold at eight cents per gallon, but it is in the heart of the
mine~al deposits, and must be an important place despite its unpleasant
ocatwn.
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Silver Springs is sheltered from the winds, and is the more desirable-rather endurable-place of residence. Hamilton was first called
Cave City, from a number of caves below the tmvn in which the people
:first found shelter. It consists of board aud cloth shanties, tents, and
brush, rock aud earth cabins. Treasure Hill ditto. Silver Spring has two
or three good brick buildings, and is generally better built than either of
the others. There is a saw mill, quartz mill, brick yard, (not now in
operation,) and large slaughter-house, at Hamilton; two banks and several assay offices at Treastue Hill; and a quartz mill, smeltiug furnaces,
assay office, and saw mill at Silver Springs. The entire population of
the district may be put down at 2,500 or 3,000 at this time, and increas·ing at the rate of 50 per day. A very few vwmen have found their way
into the district, but as yet there can hardly be said to be anything like
female society there. The wages paid in the mines are $5 per day, coin,
and those not at work for themselves get employment easily at something, if so disposed. Lots which sold at $25 in Hamilton and Treasure
Hill two or three months since are nov!' in many cases worth $600 to
$1,200, and'' jumping" is as lively as in San Francisco, though attended
as yet by no bloodshed. Nearly every building spot along the road,
from Hamilton up to and through Treasure Hill and down to Silver
Springs, is already claimed by somebody, and holders always ask an
advance on yesterday's prices.
The dirnate-Necessary outfit.-The peculiarities of the climate of White
Pine are not so well known as they will be when the district shall
have been inhabited for a few years, instead of less than a year.
Treasure Hill is from 8,000 to 9,000 feet above the level of the sea, and
exposed to the full sweep of the winter winds, which are fearfully ·evere
at times between the Hocky mountains and Sierra Nevada. Spring is
late, cold, and wet; summer short, dry, and tolerably pleasant; autumn
long and pleasant, with :fine days and cold, frosty, freezing nights. It is
reported that snow falls to a depth of 15 feet on the "\Vhite Pine range
in winter, but this story is not well authenticated, and the vegetation
and general appearance of the country would lead to the belief that the
annual fall is not extremely large. Up to the 20th instant there were but
a few inches of snow on the highest peak of the White Pine mountains,
and only an inch or two, in scattered patches, on Treasure Hill and tlle
Base Bange. It was snowing on the 20th and 21st ou the Toiyabe and
other ranges south and southeast of Austin, and probably also at White
Pine, but the storm did not appear to be of long duration. The winter, however, must be intensely cold, and those who propose to remain
there until spring must be well provided with ,g·ood heavy woollen underclothing, heavy pilot, oeaver or blanket cloth outer-clothing, and at least
two pairs of the heaviest and best San Francisco or Oregon blanketsthe best are the cheapest in the end, and 'vill always find rt>ady sale.
It is difficult to get goods over the railroad at this time promptly,
owing to the pressure of material for extending the line, which must go
forward whether or no; but parties intending wintering in the mines
must either take over a stock of provisions, and ha\re them hauled from
Argenta, or go provided with means to purchase them at Ilmnilton day
by day for four or five months, probably at an advance ou the prices
quoted below as the present ruling rates. The climate a.ppears to be
exceedingly healthy, but owing to the gl'eat elevation of the country,
and consequent rarefaction of the atmosphere, no person with weak
lungs should attempt to 'vinter there. Colds, rheumatism, and fevers
will doubtless prevail to some extent before spring, as the result of
exposure, neglect, and carelessness.
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Present cost of livina.*-At present the necessaries of life are highpriced, but of good quality and abundant. At Hamilton and Treasure
H1ll are quite a number of restaurants at which a tolerably good meal
may be obtained. The price per meal is $1, and board by the week is
$12. There is no hotel in the district~ and but one or two places where
a bunk to sleep in can be rented. 'rhe price of a single bunk bed, with a
mattrass and blankets, at the store of vVakefield & Wheeler, in which
Wells, Fargo & Co.'s office it; kept, in Hamilton, is $1 per night. This
is the g·eueral resort of all new-comers, and a man who is in season to be
booked for a bunk is looked upon as a ·favored mortal. Others, less fortunate, sleep in their blankets on the floor of the store, in saloons, restaurants, tents, hovels, or in the open air, as they can catch it. The
prices of various articles of foo(l for man and beast are as follows: Flour,
$1G per hundred pounds ; potatoes, (grown in Nevada and of superior
quality,) 121 cents per pound; onions, 15 cents per pound; sugar,
(brown,) :3~ pounds for $1; crushed sugar, 3 pounds for $1; coffee, (ground,)
75 cents per pound-( no facilities for grinding it in the district;) bacon,
(sides,) 37~ cents; hams, 37~ and 40 cents; shoulders, 35 cents per
pound; beef, fi.'esh and of good quality, 25 cents; pork, 37~1'@50 cents
per pound; eggs, fi'om Salt Lake, (so-soish,) $lrm$1 25 per dozen; eggs,
(fresh,) $2 per dozen; tea, $1 25 per pound; candles, 35 cents per pound;
barley, 10fa/ 12J- cents per pound; hay, $150 per ton; drinks, 25 cents
each, aud no credit at the bar.
Wood of good quality is abundant, and can be had for the cost of
cutting and hauling. All the wood land in the vicinity is being claimed
by parties who propose to cut wood for the mills and to supply the
miners. Lumber costs $150 per 1,000 feet for ordinary, $175 I>er 1,000
feet for choice at Hamilton, where there is a little steam saw-mill with a
single cireular saw constantly engaged in cutting lumber from the " bull
pine," (or "nigger pine," as it would be termed in the south,) which
grows on the \Vhite Pine mountain proper, in considerable quantities,
and of suffieieut size to afford saw logs 20 to 25 feet in length and two
feet thick. At 'rreasure Hill $200 and upwards per 1,000 feet is charged
for boards, which are hauled fi·om Hamilton or Silver Springs, or from
remote districts by heavy teams. IIalf a dozen men clubbing together
could in a few days put up a shanty of cedar posts chinked with stones
and rnud, and roofed with cedar boughs and earth, which would afford
comparatively comfortable quarters for the party through the winter.
Those erecting buildings of sawed lumber at present line them with cotton doth to exelnde the win<l, then shingle or tin the roofs. A horse
will ''eat his head off" in a week or two, and parties coming into the district at this time will do well to send them off to the lower valleys, 20 to
50 miles away, where they mm winter on bunch grass and white sage in
the open air, only requiring the attention of a herder. Clothing and
blankets coHt about 50 per cent. more than in San Francisco.
There are, as yet, no agricultural developments in the distriet itself.
Some fine ranches on the road to Austin produce hay and graiu, and
com;iderable eoarse hay is cut in the next valley eastward. Teams from
Salt Lake via Egan cailon have found their way in great numbers to the
White Pine cities, and their owners have done a flourishing business in
grain, vegt'tables, etc.
Jlfills and I"Clluction works.-The Oasis mill at Silver Springs,(10 stamps,)
the White Pine mill at Hamilton, (10 stamps,) and the :1_\,Ionte Cristo,
* Since this eh1Lpter was written, in November, 1868. the great irtflux of prospectors and
speculators into White Pine may have enhanced these prices still further.
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(5 stamps,) are, I believe, all running. The old Butte mill, (5 stamps,)
from San Francisco calion, Reese River district, has been transported to
White Pine, and will soon be in operation. There are also two smelting
furnaces, which will start in the spring, for the treatment of the richest
ores, and of the ores from the Base range. The product of White Pine
for 1868, including the value of the ore extracted, but not yet reduced,
may fairly be estimated at a million dollars, perhaps more.
At present there is but on.e route by which the White Pine district can
be reached from San Francisco, viz: via the Central Pacific railroad,
Argenta and Austin. The distance from San Francisco in round figures
is about as follows: San Francisco to Sacramento, by rail or steamer,
100 miles; Sacramento to Argenta, by rail 400 miles; Argenta to Austin,
by stage, 97 miles; Austin to Hamilton, by stage, 120 miles-total, 717
miles. The cost of the trip for passage alone, only 25 pounds of baggage
being allowed, is as follows : To Sacramento $5, to Argenta $40, to Austin $15, to Hamilton $25-total, $85. After passing Reno, meals are $1
each along the whole route, and $15 is a moderate allowance for the expense of eating on the way, which would bring the cost of the trip to
$100 in round figures, providing one has no extra baggage, does not stop
to sleep on tlle way, and indulges in no luxuries. By purchasing a
through ticket at Sacramento for Austin $10 can be saved on the above
estimate, but the stage by which one engages passage from Argenta to
Austin may be filled in advance, in which case it may be necessary
to remain for days at the former point. If no detention occurs,
and travelling is kept up night and day, the trip through from San
Francisco to Hamilton may be made in five clays. There are two regular
stage lines, Wells, Fargo & Co.'s mail line and Miller, Wadleigh & Co.'s
passenger and fast freight line, running between .Argenta and Austin.
Between Austin and Hamilton there are two regular stage lines, viz:
Len Wine's (connecting with Wells, Fargo & Co.) and Shannon's and
half a dozen guerilla lines, which make about half as good time as a man
can make on foot. Fare the same all round.
In a few weeks-the weather permitting-it will be possible to reduce
the staging on the trip by one-half. From llamitton to the nearest point
at which the railroad can be reached-near Fort Halleck, east of Gravelly Ford-the distance is not over 110 miles, possibly not more than
100. The new road will leave Austin far to the westward, and passing
down an open valley country directly northwards, will present no heavy
grades. It can be constructed cheaply, and must be opened immediately.
It may run through Ruby valley, or it may leave it to the right, and
pass to the westward. There are now probably 3,000 people in White
Pine district and vicinity wholly without mail facilities, and dependent
solely on Wells, Fargo & Co., for their letters, papers, &c. A mail route
should and probably will be opened between the railroad, near Fort Halleck, and Hamilton immediately on the cars reaching the former point.
The future productiveness and importance of this district cannot now
be foreseen ; but much may be expected fi'om the active explorations of
next season, in a broad belt of country as yet comparatively unknown.
As for the deposits of Treasure Hill, they are certain to yield large
amounts of silver before they are exhausted; and the prospects of the
mines would be most encouraging, but for the confusion and waste which
an injudicious system of titles will be certain to generate.

WEST OF THE ROCKY MOUNTAINS.
SOCIAL AND STEPTOE MINE, EGAN CANON.

1

1

2

3

3

Social and Steptoe mine, Egan calion, Nevada.

Profile, 100 feet io the inch.

Course of the vein, northeast and southwest magnetic, (variation 16° east,) and dip 50° to
(iOC northwest; A A, main incline; B, prospecting shaft; C, shaft in ravine, to be connected as air-shaft with the mine; D, drift northeast on the vein, cut off at D by a greenstone dike, beyond which ihe vein has not yet been found; J 1, 2 2, workable ground, computed to contain 20,200 tons of ore, worth $6U per ton and upwards; 3 3, reserves containing
within the length of E E and depth of A, 6,800 tons of ore_ The vein bas been stripped and
distinctly shown along the outcrop for 500 to 600 feet southwest of incline A.

Egan calion is a pass of great natural beauty, traversed by the overlana road, about 250 miles west of Salt lake, and half as far east of
.Austin. I believe the name of the mining district here organized is
Gold calion. It has been the scene of some mining" excitement," but
operations are at present confined to a small arastra gold mill, which is
said to be paying on a limited scale, and the mine of the Social and Steptoe Consolidated Company, qn the Gilligan vein. The mountain range
through which Egan calion runs has a north and south course, and consists of slates, quartzite, and porphyry, (or altered sandstone,) which is
highly ferruginous. On the east side there is a kind of trap, and running north and south through the centre a greenstone dike ; the strata
dip west being apparently tilted by the trappean rocks. The Gilligan
vein shows itself along the northern mountain sirle in the canon. It has
been traced on the SlU'f~tce, or in depth, for more than 1,000 feet horizontally, and the mine workings have attained a depth of 400 feet. Everywhere there is a ledge of four to five and more feet, averaging four and
onr-half feet, earrying quartz with some calcspa.r and decomposed auriferom:; silver ore. The ore originally contained, probably, argcntiferous
galena and antimonial sulphurets. It has been tested for four years
past in ~t little five-stamp mill belonging to the company, which has produced in all some $80,000 bullion from ore running from $50 to $150 per
ton. The superintendent, Mr. O'Dougherty, and Judge Riley, estimate
that 3,000 tons are now lying on the dumps, which will yield $50
per ton. rrhe bullion from this ore is worth $2 per ounce, on account of
its gold contents. The mine is an excellent one and remarkably well
opened. The reserves of 27,000 tons above calculated do not include
the ground outside of the 300 feet opened by the level E. By drifting
along the whole length of the lode traced, (1,000 feet,) ground of great
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extent and value will be opened at little expense. This enterprise is
ripe for a good mill; and the company are taking steps to put up one.
The development of the mine has been slow but sure, and now the
harvest may be gathered. If the rich mines of Reese river, Twin river~
aucl some other districts, had been opened to the depth of 400 feet, and
all necessary levels run, before actual exploitation on a large scale was
begun, they would have realized much greater profit, and for a longer
time. Premature extraction of ore has well-nigh ruined some of the best
mines in Nevada. Mr. O'Dougherty is to be congra,tulated on having
pursued a contrary course.
Egan canon being in Lander count,r, the yield of the mines is reported
to the assessor at Austin.
Product of rnines.-The only means for arriving at the product of the
mines of Nevada, outside of the Comstock, is afforded by the returns of
the county assessors ; these are unfortunately made out with considerable
irregularity, and are especially liable to error from the fact that all
values are calculated in currency, according to the State law, for purposes of taxation. I applied for these returns to all the assessors in the
State, but was only able to obtain in time those of Lander county for
the first three quarters of 1868. The tables subjoined have been partly
copied and partly calculated, by myself, from the memoranda furnished.
The grand totals are correct, and the different items approximately so.
The designation " chloriders" is given to parties who bring in small lots
of ore, without reporting the mine from which they obtained it. In the
second quarter there were 109 of these, but they are now considerably
diminished in Reese Ri Yer district, by the stampede to White Pine.
ASSESSOH.':S RETURNS OF BULLJOr-·PRODUCING MINES OF LANDER COUNTY.

Fur t!te quarter ending March 31, 1868.
Mine.

Location.

Aurora ................................... White Pine ....... .
BuelNorthStar .......................... I{ceseRiveruistrict.
Cnase .................................... Yankee Blade .... .
Fortuna...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rec~e River district.
Harding and Dickman ........................ do ............. .
!Habella . ..................................... do ............. .
Magnolia ..................................... do . ........... .
l'lfacey'B ...................................•.. do ............. .
:Morse ........................................ do ............. .
Manhattan Company .......................... do ............. .
Niagara ... .......... .. ....................... do ............. .
New York ann Amtin, (Florida) ............... do ............. .
N ew York Company, (Troy) .................. do ............. .
Posey ........................................ do ............. .
Social and Steptoe.... . .. . . . . . . . .. . . . . . . . . Egan en non ...... .
Sam. Branuau . . . . . . . . . . . . . .. . . . . . . . .. . .. . Reese Riv er district.
Silver Parlor .................................. do ............. .
Seman the ..................................... do ............. .
South American .............................. do ... .......... .
Savage Consol ................................ do . ............ .
St. Louis ................................. Cortezdi~trict ... ..
Shoshone Company, (Great Eastern) . . . . . . . Reese Riv er district.
Timoke ...................................... do ............ ..
Vedder Company ......................... Amador di~trict ... .
Wisn er ...................................................... .
wa~hiugton . -- .............. - .. - .. -- .. -- ........... .. . - ..... .
Yosemite ....................•................................
, 46 '' Chloriders" ............................................. .
Total. ............................................... .

Ore reduced.

Tons.
7
6
14
26
I3
2
98
4
7
761
1
210
28
3
217
1
2
3
3
17
12
I05
79
5
2

lbs.
1, 478
:J27
1, 510
1, 496
973
1, 734
669
46!l
347
372
1, 627
1, 358
1, 348

884
1, 144
690
738
1, 534
919
1, 412
I, 199
798
1, 072
297
6
1 I, 111
107 1, 194

Average
per ton.

$255
219
124
130
2:33
821
2'13
125
250
154
140
361
264
143
66

122
71
253
100
245
399
105
222
307
106
286
120
171

75
85
94
29
50
60
19
55
4:3
36
71
24
44
99
49
f:l3
75
93
45
11
50
81
83
07
25
07
10
20

Yield.

$1, 979 25
1, 355 15
1, 849 11
3, 485 26
3, 148 98
2, 355 53
23, !113 6P
531 58
1, 752 81
117,495 26
166 88
76, 154 08
7, 583 88
5:32 77
14,428 33
177 12
183 53.
849 40
338 42
4, 356 75
4, 977 79
11,184 94
17, 735 05
1, 657 87
269 45
1, 759 04
186 75
18,420 83

- - - ----- ---1, 753

181 87

318, 825 29
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For the quarter ending June 30, 1868.
Mine .

Location.

Ore reduced.

Aurora...... . . . . . . . . . . . . . . . • . . . . • . . . . . . . R eese River district .
Buel North Star ........ . ..... . ... . . . ......••. do . ........... .
Buckeye . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . ....... .. ... . ..... .
Cedar Point ......................... . ...... . ......... . ...... .
Chase .......•............................ Yankee Blade .... .
Comet ..................... . ....... . ..... .. ..... . .......... . . .
Centenary Company . . . . . • . . . . . . . . . . . . . . . . Newark . ......... .
Diana........ . . . . . . . . . . . • . . . . . . . . . . . . . . . . R eese River diHtrict.
Eliza Ander8on . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. . .. . . . .... _.... _.
Eberhardt, South . . . . . . . . . . . . . . . . . . . . . . . . . White Pine ....... .
Ea~t Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R eese River district.
Florida . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ... do ... . ........ .
Fortuna . ................•....•............. .. do ...........•.
Featherstone Company . . . . . . . . . . . . . . . . . . . White Pine .....•..
Girard . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ........... _...... .
Great Eastern . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reese River district .
Hidden Treasure . .• . • . . . . . . . . . . . . . . . . . . . . White Pine ....... .
Hunchback . ............•.....................................
Keystone Company ................... . ... Reese River district.
Kaleseed . . ............... . ........ . ...... . .. . do ............ .
Keystone Company....................... ·white Pine ....... .
Magnolia...... . . . . . . . . . . . . . . . . . . . . . . . . . . . .Reese River district .
North Star .......•.................. . . . ....... do ............ .
Navare .te ..................... . .......... . .................•.
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R eese River district .
Old Colony . ...... . .......................... . do ............ .
Silver Chamber . ..................... . ........ do ............ .
SilverBelt . .....•...... . ... . ........... .. .... do . . . ......... .
SantaFe ....................... . ......... Santa Fe . ........ .
St. Louis......... . . . . . . . . . . . . . . . . . . . . . . . . Cortez . . ......... .
Seman the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (.Jabaley .......... .
Do ................................... Craycroft ........ .
Sam Brannan ............. . .............. . ......... . ........ .
South America ...•.......•............... ReeseRiverdi~trict .
Savage ....................•.................. do ..........•..
Timoke .................................. . .. . do .. . . ........ .
Troy .....................•................... do . .. ......... .
Vineyard .............................. . ...................•..
Washington ............................. .. ..... . ............ .
Yaqui. ..........................••.......................... .
Yellow Jacket ............................ . ...... . ......•.....
106 •' Cbloridrrs" ...........................................•..
Total .......... . ...... .. ..... . ..................•.....

Tons.
2
126
16
2
7
2
392

lbs.
1, 704
1, 000
Q18
1, 628
90
1,104

1,134
2 I, 760
2
748"
1
536
150 1, 885
11 1, 206
1
366
3 1, 908
30
307
73
930
11 1,888
11
156
l
126
4
675
16
906
575 1,339
5 1, 846
1 1, 700
4
788
16
36
4 1, 058
664
2
21 J, 108
2 1, 465
9
944
5
538
3
574
3 1, 768
118 1, 252
92
3 1, 70-1
30
736
6
952
4
116
337
247
71

Average per
ton.

$287 11
425 12
276 72
153 19
414 09
198 54
98 82
190 46
79 59
27L 26
283 20
370 00
270 27
514 JO
332 ~~
303 10
172 14
114 45
190 07
153 20
994 77
464 91
144 09
101 74
78 12
135 04
144 26
346 85
88 62
501 48
455 28
240 09
175 53
202 64
354 34
269 74
363 19

25177
97
113
269
84

68
94
02
51

Yield.

$818 84
53,777 68
4, 457 68
4:31 08
2, 917. 26
506 77
38,737 44
13,630 65
229 22
643 97
359 09
55, 848 72
3,135 94
608 L6
1,316 33
9,139 51
12, 645 49
1, 365 31
2,105 59
162 85
4, 314 81
7, 649 16
82,947 49
602 60
144 52
593 37
2, 310 75
1, 570 88
206 67
10,759 92
1, 244 05
2, 274 13
924 87
683 69
1, 376 26
31,998 17
33,413 48
969 82
2, 966 33
737 87
1, 091 68
28, 4!12 38

-2,173
--- - -188-50- -410,110
--1, 000
48

The increase in the product of the Buel North Star is a noticeable
feature of the quarter. There is also an increase in the Timoke, while
the Manhattan North Star, Florida, and Magnolia show a falling off.
The Timoke was doing its best in this quarter, and, having exhausted
the ore-body in view, was abandoned in the following quarter. The celebrated Great Eastern mine makes its last appearance in the quarter ending with March 31. It has since been entirely abandoned, and the timbers withdrawn. It will be seen that the ores of White Pine begin to
show themselves in the above table. ':rhe principal developments ' in
White Pine occurred, however, after this quarter.
H. Ex. Doc. 54--7
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For t!te quarter ending September 30, 1868.
Mine.

Location.

. Aurora.----- .. ----- ...... ·---- ......... White Pine .... __ ....... _____ ... .
Aurora, (S. Ext.)---------··-----------· ...... do.-----··-····-----------Aurora, (WesternCompany) ...... ------ ...... do.-----······-·······--·-Aurora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reese river .................... _.
Blair ................................... White Pine ..................... .
Buel North Star . . . . . . . . . . . . . . . . . . . . . . . . . Reese river ..................... .
Chihuahua ............................. Newark ....................... .
D. A Cleavenger ....................... Yankee Blade .................. .
Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reese river ..................... _
Double Eagle ...••...................... White Pine ..................... .
Diana ............... _............ _.. _.. Reese river ..................... .
Empire ...•.•........ ."................. White Pine ..................... .
Eberhardt .................. ------------ ...... do ........................ .
Eclipse ......•................................ do ........................ .
Featherstone ................................. . do ........................ .
Fortuna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reese river ..................... .
Gene~see . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . White Pine ..................... .
Green Mountain .......................................................... .
Grinnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chase, Reese river .... _......... .
Hidden Treasure ........................ White Pine ..................... .
Hidden Treasure, ( S. Ext.) ..... _............... do ........................ .
Hart and Harps . . . . . . • . . . . . . . . . . . . . . . . . . . ..... do. . ...................... .
Iceberg .....•................................ do ........................ .
Indiana ....................................... do ........................ .
Keystone ..................................... do ........................ .

t~:!i~~:;ic~_-_-_·_-_-_-__"_"_"_" _"_" _"_"_"_" _"_" _"_"_"_" _"_": _"_":
Magnolia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Manhattan Company . . . . . . . . . . . . . . . . . . . .
Napier ...••.......................•.....
Florida . . ............................ _..
Owens & Jones . . . . . . . . . . . . . . . . . . . • . . . . .
Patriot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Plymouth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Romulus ..........................•.....

:::: ::~~: ::::::::::::::::: _" ::::::
Reese river ..................... .
North Star, Reese river ......... .
'Vhite Pine ............• , ....... .
Reese river . . ................... .
Yankee Blade .............. . ... .
. ..... do. . ...................... .
Reese river ..................... .
White Pino ..................... .

~-o~~ :o;.~a:_l~~---_-_-_·_-_-_:::::: :::::::::::::. _?.~~~t~~~-- ::::::::::::::::::::::::

~~:~t~~~~~~:~

~!~~e;i~~:~_e_:::::::::::::::::::

:::::::::::::::::::::::::
Silver Chamber ............................... do ........................ .
St. Lonis .............. _.... _.......... . . Cortez ...... . .................. .
Savannah ...•........................... ·white Pine ..................... .
Timoke ............ _................. __ . Reese river ..................... .
Turner & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do . . ...................... .
John Traverse . . . . . . . .. _. . . . . . . . . . . • . . . . . ..... do . . ...................... .
Vedder Company ....................•......... do ........................ .
Virginia ................................ White Pine ..................... .
Virginia, (S. Ext.) ............................ do .... : ................... .
Virginia, (Float Rock) ......................... do ....................... . .
G. B. WilRon ............................ Cortez ......................... .
I. H. Walker ................................. do ....................... . .
Willarf! & Osborne ...................... White Pine ..................... .
J. R. Williamson .............................. do ........................ .
Wabash ..................•................... do ........................ .
Total ...•......................................................... . ...

Ore reduced.

Tons.
14
2
1
2
5
343
109
1
5
3
7
3
141
1
21
4
79
3
2
211
2

I

5
12
56
12
1
43
320
1
97
1

lbs.
1, 926
1, 782
1, li55
1, 194
400
866
l, 000
1, 645
1, 494
I, 731
1, 650
1, 302
765
352
1, 543
970
:369
450
850
637
500
1, 674
1,155
1, 947
1, 938
l, 33~
1, 926
1, 502
1, 592
663
446
8~8

2

1, 436
1, 894
1, 977
648
1, 918
-1,496
198
464
162
1, 82!
948
1, 558
1, 650
346
1, 987
265
551
84
340
580
1, 892
192

1, 739

1, 574

1

7

10
8
4
14
58
12
28
l

ll

17
4
1
3
2
2
2
6
9

Yield.

$3,123
750
289
715
477
122, 113
7, 626
369
2, 806
957
1., 267
435
188,207
663
l, 714
1, 004
13,186
3, 027
385
24, 103
l, 275
282
1, 298
1, 459
64,808
2, 32J
489
14,875
52,493
274
27,246
350
231
2, 926
3, 420
1, 963
996
5, 322
19,503
5, 876
21,214
505
2, 882
5, 442
428
1.46
724
91
418
1, 122
1, 073
10, 110
2, 513
450

13
72
05
79
86
28
66
04
63
66
25
30
58
84
02
92
26
68
89
06
88
45
93
00
61
32
94
73
96
37
42
55
36
05
74
29
69
76
63
29
60
66
16
00
39
3"2
80
00
47
83
12
54
91
88

- - - - ---627,767 27

To this must be added 202 tons 564 pounds of ore brought in by
"chloriders" in small lots, and yielding $92,806 98, making the total for
the quarter 1,941 tons 1,138 pounds, yielding $720,574 25-a general
average of $371 13 per ton. This high average is due in part to the extraordinary richness of the ore from the new district of White Pine. The
returns for the quarter ending December 31, 1868, (not yet made out,)
will show still greater improvements from this source.
The prod net of Lander county for the year 1868 may be estimated
from these data as follows :
In currency.

First quarter ........................................ .
Second quarter ...................................... .
Third quarter ........................................ .
Fourth quarter (estimate) .................... . ..... . .. .

$318,825
410,110
720,574
900,000

29
48
25

00
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The shipments of bullion through Austin for the year amount to
$3,000,000, gold, as reported by Wells, Fargo & Company. This sum
includes the bullion of N ye county, and possibly of some other localities.
Railroc~ds.-The great benefits which Humboldt and the northern
part of Lander county have experienced already from the construction
of the Pacific railroad naturally indicate a most important means of
developing and maintaining the industry of central Nevada. Nature
has provided, in the series of magnificent level valleys which stretch
from north to south through the State, a system of highways unequaUed
in the world. Reese River, Smoky, Steptoe, and other valleys, along the
sides of which are located numerous mining districts, offer extraordinary
facilities for the laying of railroads, and at no distant day, when the
supply of fuel has become in many localities insufficient, no doubt the
ores will have to be transported to the more favored localities on the
Pacific railroad for reduction. Reno, on the Truckee river, is expected
to become au important centre for operations of this kind, and the Central railroad is extending every facility to those who desire to ship ores
for treatment. The route for a cross-railroad must be determined bv
more careful examinations hereafter. In some respects an oblique
route, traversing the mountain ranges by the low passes which abound
in most of them, would. be the most beneficial. At all events, it seems
advisable that such a road should terminate, if possible, in an agricultural district. I am incline<l to believe that a road might easily be constructed, say through Reese River valley, and through a pass in Esmeraldit county, into the Owens River va11ey, California. This is, at least,
the opinion of intelligent men, and I have examined a part of the route
and found it quite feasible.
Probably the first step towards a cross-railroad system will be the
constrnetion of short branches from the Pacific railroad to the nearest
mining districts. The raih'oad proposed to Virginia City is an example;
and if the developments at White Pine increase in importance, the connection of that district with the Pacific road at Gravelly Ford (110 miles)
may be undertaken, as the road would lead through a level valley most
of the way. One such road, reaching into the heart of the silver-mining
districts of Nevada, would effect won<lers for their future prosperity.
The same may be said of the proposed northern lines, connecting Idaho
and ].\fontana with the Pacific railroad. An interesting discussion of
this subject will be found in the section on Montana.
The poliey of granting land in aid of such enterprises is heartily to
be recommended. The government is not only enabled to double the
price of the alternate sections which it retains, but to sell them at that
double price; whereas, without the railroads, such lands are of no value
to anybody.

CHAPTER VIII.
NYE COUNTY.

Mlvmmoth district, situated about 60 miles west of south from Austin,
and 12 miles west of the Union district, on the Mammoth range of mountains. The district has been known for some years, and the Mount Vernon company in particular expended considerable money there; but the
ore, though abundant, seemed to be of low grade, and the miues declined
in the estimation of the population. The company alluded to stopped
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work early in 1868. During the summer, however, discoveries have
been maue which promise a bright future. The ledges formerly known
lie in granite, characterized by unusually large and regular crystals
of felspar, sometimes several inches in length, generally twins, but occasionally single. The old claims in this district are fine specimens of
fissure-veins, regular, well-defined, and dipping steeply. They are from
two or three inches to as many feet in width, and contain a good deal
of antimony, in silver ores of medium grade. The new discoveries are
several miles west of the old l\iammoth silver-belt, in limestone, which
in some places passes over to a kind of greenstone. These claims are
remarkable for containing gold, as well as silver. The Marble Falls,
owned by Hatch & Company, located April 25, 1868, is a very large lode
(:1..0 feet wide) and shows natiYe gold throughout nearly its whole extent.
The gold is light-colored, evidently being alloyed with silver, in what
proportions is not yet made public. The owners are shipping the ore
in sacks to San Francisco.
Union district.-This district is situated in the Shoshone range of
mountains, about 50 miles south of Austin. The Shoshone mountains
are para.Uel with the Toiyabe, and form the western boundary of Reese
River valley. Union district was organized in 1863, and tbe town of
lone, then commenced, was for some time a flourishing settlement. In
the geological formation porphyritic rocks predominate, and occur in
great variety of form, color, and texture. In many places the porphyry
appears to be stratified, and this, with other indications, leads to the
inference that it is not a true eruptive or igneous porphyry, but rather
a metamorphosed sandstone. A kind of gabbro also occurs, enclosed
with porphyry. The veins are in the porphyry, which in their irp_mediate
neighborhood assumes a closer texture and shows few or no erystals.
They vary from a few inches to two or three feet in width, and are in
some places considerably broken. The minerals occurring in the veins
are native gold and silver, horn-silver, (chloride) antimonial sulphurets
of silver, copper and lead, with carbonate and silicate of copper and
carbonate of lead. Galena, very rich in silver, is also frequent. Among
the principal mines are the Mountain Brow, Yolo, Pleiades, Stonewall,
Franklin, Revenue, Andrew Jackson, IIobart, and others. In the Mountain Brow an exceedingly rich galena has been fonnd, while handsome
gold specimens have been taken from the Franklin. Abont 12 miles
south of the town of lone is the mining camp of Grantville, now nearly
deserted. Here are several large ledges which haye been considerably
prospected. The Great Eastern is situated on a hill north of tho camp,
and consists of several parallel location s on what appears to be one large
outcrop. The ore is porous, and contains some gold with its silver.
The ledge is much broken, and the explorations on it have not, on the
whole, resulted favorably. Union district has an abundance of fuel anu
water.
The Pioneer mill at lone has ten sta.mps and four roasting furnaces.
It formerly worked the ores of the neighborhood, but is now closed. A
few miles south of lone is the Knickerbocker mill, of twenty stamps,
owned by a New York company. It was employed in working the ore
of the Great Eastern, but has recently been run as a custom mill. In
the spring and early summer its yield of bullion was quite regular, and
the owners of some ten mines were kept at work to supply it. It is said
that the Indianapolis, a mine belonging to the company which owns the
mill, contained no water at the depth of 240 feet-a phenomenon remarkable in mining generally, but not very uncommon in eastern Nevada.
It is observable in San Antonio, Trinity, and other districts. lone, like
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other towns, will suffer from the excitement now drawing thousands to
White Pine.
TvrrN RIVER .DISTRICT, (see report of J. Ross Browne, 1868, page 414.)

(Twin River Mine, Ophir Canon, ::"l"evada.-Profile, 150 feet to 1he inch.)

Course, north and south; dip, 46° east; AA, main incline; BB, tunnel run norlhward
into the bill; CC, 10-fatbom level, (60 feet vertical depth;) DD, 20-fathom level; EE, 30fathom level; FF, 40-fathom level; l\1M, south boundary, or Macdonald line ; S, Ophir
creek; 1, 1. irregular workings in the tunnel, from which rich ore was taken, previous to
the ~ale of the mine; 2, 2, old stopes, fi·om which much valuable ore was taken in 1866 and
1867; ~. 3, stopcs of 1867 and 1868, in which an immense body of very rich ore was found;
4, ground still standing, of medium grado, the ore containing considerable pyrites, and the
vein six to rigM feet wide: 5, a small portion of ground, containing about 400 tons of
quartz, (say 100 tons $100 ore) in a vein 15 feet wide; (this was the principal stope in
August, 1 6H ;) 6, 6, low g·rade, still standing, too poor for extraction at present rates; 7,
vein at north rnd of 40-fathom level. 1oo1's poor, being still in the zone of low grade which
separates the two ore courses thus far discovered ; 8, vein at south end of 40-fathom level,
100 feet from Macdonald line, looks very well. promising productive ground south, as the
upper level showed; 9, broken ground, the filling of the canon.

The vein is cut off, as the sketch shows, in the 10-fathom level at 320
feet north of the incline; in the 20-fathom at 346 feet, by a slide, coursing
north 75 east, and dipping about 60 north. The indications are that the
continuation of the vein will be found to the west, but this should be done
once for all on the 30-fathom level, as a re-discovery in the 10-fathom
would not open any great amount of ground. Two hundred feet and more
of drifting ~tnd cross-cutting have been done on this upper level, in the
dead rock, to satisfy the anxious desire of the stockholders to find the
vein again as soon as possible. As the sketch shows, the immediate
reserves of the mine are small, (4 and 5 of the sketch,) but the completion of the 30 and 40 fathom levels to the Macdonald line on one side,
and to tlw line of the slide on the other, would give an amount of productive ground larger tllan that already worked out. A great difficulty
in this mine has been the extraordinary density and hardness of the rock.
Eighteen thousand drills are sharpened monthly for less than 40 men.
In sinking the incline, three shifts of three men each, or nine men daily
in all, ha \re sometimes not m::tde ten feet in depth in a month. It is,
therefore, impossible for the mine to be worked to the best advantage,
and to supply the large 20-stamp mill of the company, (see J. Ross
Browne's r<.'port, 1868, page 416,) unle~s a considerable amount of ground
is first opened in advance. True-economy requires that the levels should
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be 120 instead of 60 feet apart, and that a new level should be completely open before the one above it is exhausted of its ore ground. The
mining work of the Twin River has been thoroughly well done, and
the mine is in good condition, and one of the most valuable which I have
seen during the year. It is proposed to stop the mill and open mining
ground for six months. Giant powder and the diamond drill will be
tried, and Stetefeldt's roasting furnace, which has been tried here and
found successful, will replace the reverberatories in future. I think the
rock of the Twin River mine would give good results with the giant powder, but experiments only can decide.
Since the above notes were collected, during a personal examination,
the company has gone into bankruptcy, with property amounting to
$300,000 outside of its mine, and a debt of some $60,000' covered by
the cost of winter supplies on hand. This remarkable proceeding is said
to be owing to the discouragement of the stockholders, who have received
no dividends, although its mine has produced more than three-quarters
of a million of dollars. My opinion of the mine, expressed above,
remains unaltered; nor do I perceive any ground for such a feeling as
is said to exist among the stockholders. If the property is sacrificed, it
will perhaps fall into the hands of a set of proprietors who understand
its nature and value.*
The Twin River mill reduced in 1867 and 1868 ore as follows:
Quarter ending March 31, 1867, 1,161~ tons, yielding
per ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $84 18 coin.
Quarter ending June 30, 1868, 805~ tons, yielding per
ton .............................. __ . . . . . . . . . . . . 92 94 coin.
Quarter ending September 30, 1867, 800 tons, yielding
per ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 24 coin.
Quarter ending December 31, 1867, 1,0802- tons, yielding per ton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 07 currency.
Quarter ending March 31, 1868, 664~ tons, yielding per
ton ...................... _......... _.... _. . . . . . 127 16 currency.
Quarter ending June 30, 1868, 838 tons, yielding per
ton .................. _____ .. _....... __ . ___ . . . . . 116 17 coin.
The assessors began in the latter part of 1867 to reckon their returns
in currency. The usual rate assumed is 75 cents gold per $1 currency;
but I do not know positively that all the assessors invariably adhere
to it. I obtained the last item in the above table from the assessor of
Nye county, before the calculation of currency value had been made.
The following table of production is com piled and calculated from the
books of the company, and has reference only to coin:
Month.

Bullion.

Numberof
days' run.

Average Days' work.
number of
at full ca- Value ofore
stamps per
pacity cal- per ton.
day.
culated.

Remarks.

I

January, 1868 .. I
February, 1868
March, 1868 ... .
April, 1868 ..... ,
May, 1868 .... ..
.June, 1868 .... ..
July,1868 .... ..

$12,075
22,856
28, 44:l
35,595
42, 190
19, 578
16, 439

13
20
22
24
2:3
13
22t

13.23
14.25
16.32
17.89
14. 44
12.75
10.13

8. 57
14.25
17.95
21.47
16.60
8. 28
11.39

Total ...... ..

177,176

137t

14.33

98.51

·I

$80
122
86
104
120

50
00
00
00
00

·----------·---··----------- - - -------- -

StoppNl for repairs.
Short of Halt.

Short of ore.
Short of ore.

...............

*The above account of the present condition of the Twin River mine must be understood
as an addition to the account in Mr. Browne's report. I do not go over the ground to repeat
what he has said, unless for some correction or explanation.
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The stamps are 850 pounds in weight, lift 8-12 inches, and drop 70-72
per minute. The average of pay-rock last year was about 2 feet, out of
an average of 6 feet vein-thickness. The ore was sorted one in three;
and for every ton worked, two were mined and not worked. The dumps
of low grade ore at the mine are very large. The average cost of running the mine is $10,000 per month, and the mill $15,000. When the
mill runs virtually at half capacity, as for several months in the above
table, it loses money.
San Antonio district.-This district lies across the southern portion of
Smoky valley. 'rhe settlement is callerl. Indian Springs, and its position
relative to other well-known points will be seen from the following:
TABLE OF DISTANCES.

Direction.

E.
S.
S. & W.
S. & E.
S.
S.
E. & S.
N.
N. E.
S.
S. & W.
S.
S. S. E.
E.

From Austin to Smoky valley, 12 miles, road hilly.
From Entrance into S. valley to Minium's R., 16 miles, road fine and level.
From Minium's to mouth of Ophir Canon, 20 miles, road fine, 4 miles rising.
From Ophir Canon to Shay's Cold Spr. R., 12 miles, road fine, 3m. descending.
F10m Minium's to Shay's ranch direct, 30 miles. road fine and level.
From Shay's to Indian Springs, 25 miles, road fine and level.
From Austin to Indian Springs, 8:~ miles, 7 l on level.
From Shay's to Hot Springs, 2 miles.
From Indian Springs to Belmont, :~0 miles, road good, some hills.
From Indian Springs to Lone Mt. Salt M., 30 miles, road level and sandy.
From Lone Mt. Marsh to Silver Peak, 30 miles, road tolerable.
From Indian Springs to silver Peak, 60 miles.
From Indian Springs to Montezuma, 60 miles, road dusty, mostly level, with one
ridg-e.
From Silver Peak to Montezuma, 20 miles, road-mountains.

The San Antonio district is a very large one; it stretches from the
southern line of the Marysville district nearly one hundred and fifty
miles southward, and extends from a point fifty miles east of Indian
Springs to a point a hundred miles west of that place, covering, therefore, an area of almost 150 miles square. Of course, surveys have never
been thought of; and, in point of fact, I have no doubt that this vast
and vague district, if its limits were once determined, would be found to
overlap a good man;y others of later date. Whatever its real boundaries
may be, it is certain that it contains the short range called San Antonio
mountain, about eight miles southeast of Indian Springs. The district
was regularly organized NoYember 1, 1863. There is a provision in the
mining Jaws of San Antonio district, according to which any claim opened
to a certain extent (expressed in the number of feet of drifting or shafting-and I think the number is fifteen!) remains forever the property of the
claimant, and can never be relocated on account of subsequent abandonment. This provision is highly absurd and detrimental to the general
interests of the <.Ustrict, which is full of claims, abandoned (for a time, at
least) by their locators, who were without capital to work them, and yetcompletely shut out fi·om development by other hands. The Toiyabe
range of mountains, separating Reese River and Smoky valleys, consists
of slate, quartzite, granite, porphyry, greenstone, and trachyte, the mere
enumeration of which is sufficient to prove that the formation is the product of different ages, and the structure by no means regular. The San
Antonio mountain, which may be regarded as a southern extension of
the first range east of the Toiyabe, seems to contain no granite, but to
consist mainly of slate, quartzite, porphyry, greenstone and volcanic rock.
Obsidian, which is an unmistakable volcanic product, is found on the
mountain. Judging from the character of the debris on the .southern
and western sides, where the Liberty and other mines are situated, I
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sh?uld think ~he predominant .rock of ~hat flank to be porphyry. The
eVIdences of d1sturbance are qmte suffiment to account for the numerous
:fissure-veins found in this locality.
Liberty mine, belonging to the Rigby Silver Mining Company, of New
York; length of claim 2,400 feet.
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Incline of the Liberty mine, San Antonio, Nevada.

Profile 100 feet to the inch.

Course of the vein at this :point northwest and southeast, dip 40° northeast. A, incline,
300 feet deep: B, first level north west, :30 feet below surfare; C, 150- foot level; D, 200-foot
level; E, 270-foot level; 1!', 300-foot level; G and H, turns or cross cuts southward, in the
levels, the vein being faulted and thrown about 30 feet; I. cross cut northeast 136 feet,
the vein having been underrun by the incline. At the end of this cross cut, not shown on
the sketch, is a winze about 20 feet deep. The vein is 30 feet wide in the cross cut, and
filled at that point with low-grade quartz. 1, surface working; 2, 2, ground partially worked
out on a supposed course of very rich ore; 2' 2', portions of the said course not yet worked;
3, 3, ground worked on a second course of rich ore, southeast of the incline; 3' 3', supposed
continuations of the said course; 4 4, ground containing, so far as explored, second and third
class oro, with $40 to $75 per ton.
'

The Liberty vein lies in the foot-hills on the southwest side of San
Antonio mountain, about twelve mile~ from Indian Springs. Its general
course is northwest and southeast, and the dip, as measured in the
incline, is 43° northeast for the :first hundred feet in depth, and 56°
northeast below that point. At the lowest workings the vein stands yet
steeper, according to the measurement of 1\tir. Rigby. The outcrop may
be traced on the surface, with an insignificant "heave'' of about 20feet,
occm'ring some 50 feet southeast of the incline, for a distance of 700 or
800 feet. The company's claim includes the whole of the visible outcrop. Northwest of the incline the vein sweeps towards the west,
describing a curve of some 45°. The fissure varies from four feet in
width upwards. Two or three hundrerl feet northwest from the main
incline, at the end of the curve alluded to, it is 80 feet wide, as shown by
a cross cut, connecting a shaft and incline on opposite sides of the vein,
at the depth of some 70 feet. Excluding this extraordinary and local
development from the calculation, I should put the average width of the
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vein at 8 to 10 feet. The country rock on both walls is porphyry.
The walls are tolerably well defined, the banging-wall being on the whole
the most regular and distinct. It is my impression that the change of
course above alluded to, being accompanied with a widening of the vein,
and a decrease of dip to 30° north, is largely a superficial matter, and
that in depth both the course, dip and width of the fis~ure will be more
nearly uniform. This notion may be illustrated by taking a pamphlet
and holding it with the back downwards, inclined so as to represent the
average dip of the vein. The edges of the leaves, opposite the back, will
represent the outcrop of the vein. If now the pamphlet be bent with
thumb and finger at one of the upper corners, three results will follow.
~he dip of the whole upper edge will be decreased, especially near the
corner bent; the course of the edge will be deflected at that corner; and
the leaves will spread under the thumb and finger, thus widening the
outcrop. Precisely these phenomena are observable in the Liberty mine,
and this is my reason for the theory above advanced. The vein-matter
of the Liberty is mainly clay, porphyry and quartz-the latter being accompanied with ores of silver. The rich ores are distributed in pockets and
chimneys, but a good deal of the vein around and between these pockets
is ore of the second and third class. The lowest quartz found is a little
damp; but there never has been a drop of water struck, thus far in the
mine. Probably the next 100 feet in depth will bring water. With this
will come sulphuretted ores, without doubt, and, the Yein may be expected
to show its permanent structure and character. Hitherto all the ore
extracted has been chloride (and other haloids) of silver, native silver,
and oxidized metals, together with disintegrated sulphurets.
The Rigby mill (four stamps) is at Indian Springs. 'l'he stamps weigh
about 700 pounds each, and are run at 85 to 100 drops per minute. A
reverberatory and two Varney pans complete the apparatus of reduction.
The stamps and pans are run by means of a small upright engine of
about 15-horse power, receiving steam fi'om a 30-:flue tubular boiler. The
maximum eapaeity of the battery and pans is probably greater than that
of the furnace; but, as it does not equal that of two furnaces, there is no
economical way of increasing the yield of the mill beyond the two ton~
daily which can be roasted by the present apparatus. The actual operations of the last year show that one and three-quarters to two tons of
ore have been the average quantity treated daily, when the mill was
running-that is, from April1, 1867, to July 10, and from the middle of
October of the same year (with a loss of more than a month for repairs,
last spring,) to the !)resent time-or rathm' the 1st of September-about
a twelYe-month in all. The amount of ore reduced, and its yield, may
be found in the following statement. The tailings are not subjected to
further treatment. No doubt, in working on a larger scale, they could
be saved and profitably treated.
Statement of bull·ion p1·oduced by the Rigby mill up to August I, 1868.
.ACTUAL RUNNING TIME ABOUT ONE YEAR.

\ Tons oro. Oz. crude B . Oz. bar B. \ Fineuess.

l.Hne.

Value.

------------:----Liberty ................ -- .... __ ........... _.
Phrenix ............................. _.... _.
Potomac (estimated).--- .... _.............. .
Revenue ..................... -.-- ... ---.- . ..
Karrick ................... --- ... -- .. ---- .. ..
Silver Peak ....... __ ...... __ .... _.. __ ...... .
Totals ------------·------··-··--·---·

Average yield of

Libert~r

536
4
10

71,694
1, 027
900

H

2!
It

555! -- - - -- -- -- - -

67,630.30
990. 00
873. 30
3913. 00
l, 986. 00
193. 00

Av. 7Hi. 50
774. 00
653. 00
775. 00
449 . 00
635. 00

72, 270. 60

i--------- -- -

ore, }_)er ton, $116 87.

$62,1148
990
737
398
1, 15~
323

66
69
33
70
93
18

66, 251 09
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The high yield of the Liberty ore is not a measure of the profit qf the.
company, but (as I have remarked in speaking of Reese River ores) an
indication of the high cost of mining, transportation, and reduction.
The attempt of the company to carry on this enterprise by skimming
the richest ore out of their splendid mine lasted about one year, and has
been wisely abandoned. The mill has been stopped, and the mine is
now being thoroughly opened, so that when reduction of ore is resumed,
it may be upon a scale large and certain enough to allow expenses per
ton to be decreased, and ore of average richness ($60) to be worked with
profit. In this way a large and prosperous business will doubtless be
established on the only sound mining basis-reduction of ore in g(eat
quantities at low rates. As an illustration of this, I have prepared the
following statements, the fundamental principle of which is applicable
to many other companies:
Memorandum of daily expense of running the present four-stamp mill at San Antonio, and of
working the mine on p1·esent system.
RIGBY MILL.

Gold.

W ages-2 engineers, at $4 50. __ ... . _.. _... _... _...... __ ....... __ . ____ .
3 roasters, $4.. . . . . . . . . . . . . . . . . . _.. . . . . . . . . . . . . . . . . . . . . . . . . . .
2 battery hands, at $4. _.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 mechanic, at $4 50.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 blacksmith, half time, at $4. __ .... _....................... _..
Wood, 3t cords, at $10 ....... _... _____ .... _...........................
Salt, 300 pounds, per cwt. $:3 f>O ••••••. __ ••• • • • • • • . • • . • • • • • • • • • • • • • • • • .
Transportation of ore to mill, two tons, at $13 .••••• . _••... _....•.•...••..
Loss of quicksilver (overestimated)...... . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
Loss on board of eight men ...... ·----------· .................. ------.
General expenses, covering coal, oil, and repairs...... . . . . . . . . . . . . . . . . . . .
Interest on $20,000, at 7 per cent. per annum...... . . . . . . . . . . . . . . . . . . . . . .

$9 00
12 00
8 00
4 50
2 00
35 00
I 0 50
26 00
1 50
1 15
6 00
3 85
- - $119 50

LIBERTY MINE.

Wages-16 men, (average number,) at $4. ..... ------ ..•... ------------ 64 00
1 foreman, board and $5 ........ ------ ........... ·----- ..... . 6 30
1 cook, board and $2... . . . . . . . . . . . . . . . . . . . . . . .............. . 3 30
Loss on board. of J 6 men ... __ ... __ .. . . . . . . . ........ __ ............ __ .. . 2 30
Powder, fuze, and. candles .................... _....................... . i) 60
General expenses, covering feed, timber, &c .. _.... _. ________ .. _____ . ___ . 3 25

84 75

GENEHAL EXPE:s-SES OF COMPANY.

Bookkeeper, (board and $1,000 per annum) ...... ----- ____ ·----- ------.
Stable boy __ ........ ____ ................. ~ ................... . ...... .
Feed of two buggy horses ....•. ------------ ____ .... ·----- .... ____ .... .
Taxes, United States and State, about $1, fiOO per annum .......... _.... __ _
Interest on amounts overdrawn at Austin, for current expenses, about $:3,000
per annum ...... ___ .. _. ___ ...... _____ ._ .. __ .............. __ ... _... .
Exchange, sayl percent. on$136,558 53 per annum ...... -------·-----Assay fees, bullion charges, &c., $1,000 per annum._ ....... __ . ____ . ____ _

4 00
3 00
3 00
4 38
R 21
3 74

2 74

29 07
Total daily expense of R. S. M. Co. ______ . . . . . . . ............... _. . . . . . . . .
Estimated cost (daily expense) of rzmning a ten-stamp mill, (heavy stamps.)
Gold.

W ages-2
2
12
I
1

engineers, first-class, at $5. __ . . . . . . ...... ___ .... ______ ..... . $10 00
battery feeders, at $4 ..•••.. __ . __ . __ . ____ .. _••. _. _....••. _.. .
8 00
roasters, ( 4 fnrnaces,) at $4. ____ . _. _. _..•.••........ _...... . 48 00
mechanic, at $5 .... ___ ... __ _. _. ______ .. _.................. .
5 00
5 00
blacksmith, at$5 ...... ---- ·----- ·----· ...... ------ ...... __

233 32
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Cost of bringing eight tons ore to mill, at $13 per ton .................... $104 00
Wood, nine cords, at $8 per cord .................................... __ . 72 00
Salt, J,200 lbs., at $2 50 per cwt. ....... ...... .... .. ...... .... ...... .... ~0 00
Quicksilver, one pound per ton of ore, at 72 cents........................
6 00
General expense ................... _................. _................ 15 00
Interest on $4~~. 000, at 7 per cent............... ___ ......... _. . . . . . . . . . .
8 25
--$311 25
Daily expense ................ ·----· ........•......•................ ·----· 311 25
PROBABLE REDUCTION OF TilE ABOVE EXPENSES.

On transportation of ore by using oxen._ .......... ___ ... _.. ____ .. _. _.. . . $72 00
On wood, by bringing wood from Pea vine.......... . . . . . . . . . . . . . . . . . . . . 27 00
On quicksilver, reduced freights .................. __ •.... _.... __ .. . . . . .
40
99 40
Minimum expense...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 211 85
N. B.-A. still further reduction may confidently be expected in the item of wages, which
will gradually fall as the completion of the railroad and the settlernant of the country increase
the supply of labor and reduce the cost of living. The amount of saving from this source I
am, of course, unable to calculate at present, and I have there excluded it from the above
estimates.
Comparison between the j01·egoing statements.

The present four-stamp mill reduces daily 2 tons of ore, average yield, $116 87
Total daily expense, (see VII) ..................... __ ...... _. _... _....... . . . .
Net earning, per ton $57 12...... .•.... .... ...... .. ...... ........ .... ....

$2~3

74
119 50
114 24

A ten-stamp mill, with steady supply of ore, would reduce daily 8 tons, at
$116 87 . . . . . . . . . . . . . . . . . . . . . . . . . ............... - . . - • - •.. - . . . • . . .

Total daily expeme, (see VIII,) max....... .. . . . . . . . . .. . . . .
$311
623
Net cttrning:s per day, min............... . . . . . . . . . . . . . .. . ..
Net earnings per ton, min ......... ___ . . . . . . . . . . . . . . . . . . . . .
77
20
Saving per ton of ten-stamp over four-stamp mill, min....... .
Saving on 5:36 tons worked to August, 1868, min ............. 11, 170

93-l 96

25 min.
211
71 max.
723
96 max.
90
84 max.
33
24 max.17, 832

85
11
39
27
72

The Potomac, and other mines in San Antonio district, are not sufficiently developed to prove their value. The Potomac looks promising,
and has furnished some rich ore .
.Reveille district is iu Nye couuty, about 130 miles south-southeast of
Austin. In order to reach it from the latter place five ranges of mountains must be crossed, viz: the Toiyabe, Smoky Valley, (or Mootay,)
Monitor, Hot creek, and Reveille ranges. From Hot creek to Reveille
is about 40 miles. The journey from Austin requires three days for a
horseman and six for a loaded wagon. The geological character of the
district is that of a steep dolomitic range, forming the western side of
the Reveille mountains. The surrounding porphyritic mountains, and
many of the sloping foot-hills, are wooded. In the valley is an extensive
salt marsh. The supply of water is poor, there being no running streams.
Water is obtained, however, by wells in the porphyry. Six miles from
the mines it is abundant. The dolomite range above mentioned is not
continuous, but is divided into a northern and a southern portion by a
wedge-like body of porphyry, and this rock also constitutes the mass of
the mountain range on the eastern side, which uoubtless caused the
upheaval of the dolomite. The processes and products of metamorphosis
can be here studied to great advantage. The porphyry in the neighborhood of the.dolomite loses its solidity; the crystals of felspar are altered
to kaoline ; the color of the rock changes or disappears ; efflorescenses
of alum occm'; in short, there are many evidences that the alteration of
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the rock was begun by solfatcwas, or springs of sulphurous acid gas. The
metamorphosis has, however, gone still further. After t.he solfataras
had transformed to sulphates the iron, alkalies, and the greater part of
the alumina in the porphyry, and these had been washed away, mineral
springs began the work of silicifying and otherwise solidifying the
decomposed mass. In this way it comes to pass that the porphyry apparently passes over into dense, colorless rock, in which the origina.l structure is no longer visible. Even the quartz granules have become indistinguishable in the mass, and one observes only here and there pseudomorphs of felspar. Even this feature vanishes at last, and finegrained sandstones are formed, now colorless as white marble, now
striped with red and yellow ; and these finally pass into hard quartzite.
All these stages of metamorphosis may frequently be observed within a
limited space. A fine opportunity to study them is afforded by a canon
in Atlantic mountain, in this district. It should be added that the porphyry had not merely lifted the dolomite, but also broken through between
its layers, and separated some portions of it from the rest. The foregoing description will apply with general accuracy as au explanation of the
apparently chaotic variety and confusion of the so-called. porphyries,
quartzites, greenstones, granites, limestones, &c., of the Nevada mountains. The full understanding of these phenomena is to be sought by
careful and detailed stratigraphical studies with the key afforded by the
known results of solfataric action, and that of thermal and mineral
springs. I am indebted for much information on this point to Mr. Stetefeldt, whose ideas have been almost invariably confirmell by my personal observations. The full report on Reveille district from his pen is
one of the ablest papers on the geology of Nevada which I have ever
seen.
The dolomite of this district is the country rock of the ore deposits.
It is granular, white, or gray, devoid of stratification, and, as far as is
yet known, of fossils. It contains a little quartz in fine particles and,
in some places, carbonate of iron. The silver ores occur in it neither as
veins nor as beds, but as irregular masses quite distinctly separated
from the country rock. These masses crop out even above the dolomite,
sometimes standing like walls on the side of the mountain. They vary
in size from a few inches to many feet. The gangue is exclusively quartz,
containing silver copper glance, and silver glance, altered on the surface
to native silver, horn silver, and carbonates of copper. Antimon y glance
is rare. Sulphurets of iron, copper, zinc, and lead, have not been found.
A more favorable ore for amalgamation could scarcely be sought. The
contents in silver, especially in the masses which do not crop out very
widely, are extremely large. Pulp assays run from $200 to $1,047 per
ton; and quartz assays of selected samples might attain almost any
figures, up to the chemical limits. The masses referred to were erroneously held to be the outcrops of veins, and much disappointment has
resulted from failure in some cases to find their continuance in depth.
Among the mines, or rather claims, may be named the Fisherman, Orescent, August, Adriatic, Garden City, Highbrirlge, Aurora, Bolivia, Ottawa,
Mediterranean, Baltic, and Indian Queen mines. Considerable ore has
been hauled to the Old Dominion mill at Hot creek, 40 miles distant.
To pay expenses of mining and transportation, the ore must be worth
more than $100 per ton. The Rutland mill (five stamps) wat5 refitted in
April last, and set to work in May. I have no recent reports from it; hut I
am under the impression that the district has been partially abandoned, the
idea having obtained currency among the miners that deposits in limestone are not permanent. . This is in a certain sense true of this and
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similar districts ; but the real difficulty is one of ownership and management. I believe that claims on "lodes'' where there are no lodes cannot
be profitably worked; and Reveille, like Cortez district, has suffered from
the attempt to apply to it a system of vein mining which could not be
carried out. Tile same danger threatens White Pine, which in many
respects resembles both the districts named. Companies owning a sufficient area in square locations, to include many of these ore masses, might
yet achieve in Heveille a brilliant success.
Hot Creek district lies 90 or 100 miles southeast of Austin, and about
40 miles by air-line almost due east of Belmont. The district lies in a
colossul mass of porphyry, 20 miles wide and 50 miles long, which
includes in several places large bodies of lim_e stone, or rather dolomite,
forming precipitous and irregular cappings along the highest points of
the mountain range. It is not easy, under such circumstances, in advance
of more thorough geological surveys, to say whether the porphyry has
upheaved these sedimentary masses, or is itself am etamorphosed sedimentary rock in place beneath them. The porphyritic ranges of Nevada frequently exhibit these limestone caps; and the latter are accompanied with
belts of quartzite, or ''quartz veins," often of incredible extent. The explanations giv-en in the account of Heveille district may apply here. The
great quartzite belt of this district (similar to the Nevada Giant in Cor·
tez) is in some places three-quarters of a mile wide, and may be followed
for 10 miles, while its continuations in other dolomitic islands appear
throughout thew hole length of the porphyritic range. The quartz of this
belt is often white as snow. It never shows any ore; but ore is found in
the neighborhood of its cmuse, in the dolomite. The manner of occurrence
can scarcely be classified among the usual general terms as vein, bed,
mass, pocket, or impregnation. It might be called a segregation, since
that may mean anything. There are some features of almost every class
presented. ~'lost frequently the ore deposit consists of a vein-like zone
of the limestone, highly silicified, (cherty,) which contains in spots a little horn silv-er, and at greater depth silver copper glance, but very irregularly and sparingly. The Indian trim and Old Dominion are examples.
Other deposits are more massive~ bnt retain the form of veins. 'l,hose
most resembling Yeins have, however, neither selvages nor slickensides.
The Keystone is an example. On the other hand some small bunches,
likethePe1msylvania, show very distinct slickensides. The canon of Hot
Creek is very precipitous. The hot springs appear to break out from the
border between limestone and porphyry. In the bed of the stream there
are steam springs, which for a distance of 2,000 feet keep the water boiling. . It is remarJ able that the :finest springs of cold water occur close
by the hot ones. The Hot Creek company (or Old Dominion) had a 10stamp mill here, which was supplied from these springs with hot and
cold water. This company owned theNorfolk, Merrimac, Old Dominion,
anll other claims. After a brief success with the surface ore of the latter
vein the miU failed, was partly burnt down, rebuilt, and set at work upon
ore from Morey district. Afterwards it stopped again; and I am told it
has been rcmoyed to White Pine. Three or four settlers still maintain
the town of IIot Creek with the perseverance of despair-unless they,
too, sinre my last ad·d cs, have gone to White Pine.
Philadelphic~ district.-This district, known also as Silver Bend, is
described in Mr. Browne's last report, page 420. I visited Belmont, its
mining town, (and the county-seat of Nye county,) in August, and found
mining operations rather depressed. The Combination Company's splendid 40-stamp mill was about to be shut down for want of ore. This was
done in a day or two after; and the company is now proceeding to open
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the mining ground in depth which will enable them to run the milL But
the latter is too large. Buel's Belmont Silver ~.fining Company was
extracting good ore on a small scale, and the vein (the celebrated Transylvania) had been worked by open cuts and other expedients almost as
far as practicable, without machinery, from the surface downward. The
Buel mill, 10 stamps, was idle, or only running now and then on tailings,
or custom-ore. I hear it has since been started up with success. The
Buel and the. Combination are both properties that will probably be
found very valuable when once thoroughly opened. The only mine I
saw on the Transylvania* which contains any considerable portion of
ore in sight ready for stoping down is the Silver Bend Uompanis, a sketch
of which is here given, as showing the general featuTes of that famous
deposit.
SIL VEl{ BEND COJ\1P .ANY'S MINE, BELMONT.

[Profile, 100 feet to the inch.]

Silver Bend Company's l\fin<>.

Profile, ground plan of outcrop and
to the inch.

cro ~ s- s cctions

of shafts.

Scale, 200 feei

Course of vein north :3oc west, 8outh 30° east, (true course, magnetic declination Hi 0
east;) near the north incline, and south of south incline, nearly north by south. The outcrop turns south up the hill, at the south incline. Dip, 40° to 60'.J and upwards, easterly.
Thickness of vein, 0 to 8 feet and more. A, north incline; B, vertical shaft ; C, south
incline; D, level eonnet:ting· the three shafts; 1, vein 5 to 8-t feet wide; 2, vein pinched to
a clay seam; 3, vein on the average 3 to 3-t feet wide. Only 200 tons have been extracted
in surface workf:, and in the running of shafts and level. Reserves 1 and 3 3 I estimate to
contain about J ,500 tons of $100 ore, consisting of stetefeldtite and sulphurets, chloridized
at and near th e surface. The average width of the Transylvania ledge in the Buel and Combination mines seems to be 6 or 8 feet.

Combination mill.-The following noms upon this mill will be interest
iug to mill-men. There are 40 stamps, weight 720 pounds; drop, 80 per
minute; 24 smooth-bottom pans for amalgamation, and 12 settlers. A
Corlie's engine (125-horse power) runs the pans, and a Todd & Rafferty
(75-horse power) the stamps. This arrang-ement is unfortunate, since the
mill cannot be run at all without keeping both engines in motion; running at half capacity on custom work is therefore not profitable. There
are 10 reyerberatories for roasting ore. At the time of my visit, 20
stamps were crushing wet, ~or direct amalgamation, (Washoe process,)
and 20 dry, for roasting, (Heese River process.) Ore yielding $25 to $30
was being worked by wet crushing; and 700 to 800 pounds of concentrated tailings were obtained from the 20 stamps daily, assaying $200
*I regard the Transylvania and Righbridge as one and the same vein.
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per ton. These were roasted. There appears to be little loss in "slimes,"
as the ore is soft, and the sulphurets do not get too finely ground. Assays
in the reservoir show, at the end of sluice, $21 99 per ton; 15 feet further,
$15 71; 15 feet still further, $12 56. The tailings from roasted ores
assay at the end of the sluice $20 41, indicating a yield by the process
of about 80 per cent. of the silver in the ore. The mill guaranteed 80
per cent., hut could do better on uniform ores than on the small lots
of custom-work it was obliged to accept. Ore worth more than $80 per
ton is roasted.
The cost of the wet process is estimated at $7 50 per ton only; but this
figm·e is, in my opinion, too low. It can only be maintaiued, at any
rate, by steadily running the mill at full capacity, when the cheapness of
fuel ($5 per cord) will give a certain advantage over the mills of the
Uomstock mines, which employ the same process, at a cost of $10 to $12
per ton.
The Combination mill produced bullion as follows:
For the quarter ending-

Ore.

Tons. Pounds.
:March31, 1868..........................................
730 1,308
June 30, 1868 .. .. .. .. . . .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .
450
710
June30, 18fl8............................................
688
97
September 30, 1868, cmtom work, &c., in July, estimated. . . . . . . . . . . . . . . . . . . . .
December 31, 1868, mill idle. . .. .. . .. . . .. . .. .. . .. . . .. . . .. . . .. . .. .. .. . .. . . .. .. .

Process.

Yield.

Coin.
.............. $84,755 80
Roasted . . .. .
36, 168 07
Wet.........
17,045 51
.. . . . . . . . . . . . .
15,000 00
.. .. .. . .. . .. .. . .. -- - ..... -

Total............................................. ...... .... ...... .... .... ..........

152,969 38

Eldorado.-The Transylvania lode, as I have said, turns south, at the
south incline on the Silver Bend location. IIow far it continues in that
direction is not lmown; but further south, and separated from this point
by two ridges, crops out the Eldorado vein, running north and south
with the slate-country rock. The vein carries a body of quartz, nearly
barren, 4 feet in thickness, to the depth thus far explored, (120 feet on
the incline,) and in the hanging wall a magnificent mass of rich chloride
ore, of unknown extent. The ore gives (first-class) $200, $300, and even
$500 per ton. It contains much visible horn-silver. The owners of the
Eldorado south were simply "gouging the outcrop" at the time of my
visit.
j}fanlwttan district.-This district lies in the l\footay or Smoky range,
(the eastern boundary of Smoky valley,) about 15 miles south of Belmont.
It was not mentioned in Mr. Browne's report; and not much can be said
about it now. The principal rocks are granite, arg-illaceous and calcareous slates, and some limestone. The ores are the usual antimonial sulphurets, peculiar to eastern Nevada, with their decompositions, such as
chloride of silver, &c. The Ophir mine has been opened to a depth of
about 50 fert, and shows some very rich ore. A test working of 2,500
pounds, made at one of the Austin mills last summer, is reported to have
yielded by pulp assay* $230 per ton.
This <listriet is abundantly supplied with nut-pine, suitable for fuel and
mining timbers, and contains several springs.
*The pulp assay is the assay made upon a carefully taken average sample of the crushed
ore from the batteries. It is generally higher than the actual mill-produet by a small amount.
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Quarterly return of the assessor of Nyc county, for tltc quarter cndin[f Ma1·ch 31, 1868.
Mine.

Ore reduced.

Tons.
1tiurphy ...........................................••••.........••.........
Tran~ylvania ............................................................. .
ElDorado, North ......................................................... .
Highbridge ............................................................... .
ElDorado, South .......................................••.................
Reveille, Mitchell. ........................................................ .
Reveille, Prometheus Company ............................................ .
Reveille, Tennnnt ....................................................... ..
Hot Creek, Gaily ......................................................... .
Hot. Creek, Old Dominion Company .......................... . ............ .
Hall & Emerson, Morey diHtrict .......................................... ..
J,iberty, San Antonio ..................................................... .
Revenue, San Antonio .................................................... .
J\1cl\fa ·ters, Union district ................................................. .
Savage, Uuion district ....................................... .. ........... ..
Alice Wright, Union district ............................................... .
Pleiades, Union District ... ................................................ .
Victor, Union district .................................................... .
Astoria, Union district .................................................... .

664
289
7
730
18
9
1
6
12
114
1
6
13
13

11
1

lbs.
1, 000
1, 000
1, 308
1, 0j9
92
60
912
1, 300
1, 740
1, 650
1, 404
949
310
541
15
1,142
1, 660
258

Average per
ton.

$127
26
84
154
160
177
160
182
81
70
162
122
360
74
125
57
252
152
140

16
7:!
76
66
58
19
77
60
47
00
92
97
25
26
72
41
03
84
46

These returns are calculated in currency. The assessor of Nye county
kindly promised to forward subsequent reports to me, but as he shortly
after emigrated to White Pine, I suppose he must have resigned his office,
and I have been unable to communicate with his successor in time to
obtain the desired statistics.

CHAPTER IX.
LINCOLN COUN1'Y.

PaJvranagctt district.-In addition to the description of this district con·
tained in Mr. Browne's last report (Mineral Resources, &c., 1868, p. 426,)
the following statements are offered, based upon a more recent and careful
examination.
The Pahranagat mines are situated in a chain of mountains, mainly
composed of limestone and porphyry, which forms the western slope of
the head of Pahranagat valley. The highest ridge of this chain, Mt.
Irish, is the centre of the mineral belt of Pabranagat district. This belt
extends north and south about :fiye miles, and has a width of from half a
mile to two miles. Almost everywhere the mountains are well covered,
as compared with other ranges of their class, with nut-pine and cedar;
and on the western slope of Mt. Irish, near the summit, there is abundance of pine timber, many of the trees measuring two feet, and a few
over three feet in diameter. This timber is, howeYer, not of superior
quality, being very brittle on account of the extreme dryness of the soil.
There is plenty of water in Pahranagat valley, 12 miles from the principal mines, but it is very scarce near the mines themselves. The principal
mining camp, Silver City, is compelled to haul its supply fi.·om a spring
two or three miles distant. :For this reason mills must either be built in
Pahranagat valley, involving a heavy expense for transportation of ores,
or they must rely upon the mines for their supply of water. The latter
source is extremely unreliable, as the water-line in the mines seems to
lie very deep. The great distance of Pahranagat from commercial centres
(the route to Austin is nearly 200 miles, and all other lines of communication are much longer) considerably enhances the cost of materials and
supplies.
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The geological features of the district are analogous to those of Cortez,
Reveille, and Hot Creek. The base of Mt. Irish, and the ridges which
emanate from it, are composed of gray crystalline limestone, here almost
entirely without fossils and stratification. :Further north, and outside
of the metalliferous belt, the limestone abounds in fossils, and is distinctly
stratified. Above the limestone lies an immense stratum of quartzite,
300 to 400 feet in thickness, which forms the precipitous eastern slope of"
Mt. Irish, and is again overlaid with limestone. There is also a huge
quartzite dike which cuts, with a westerl3Tdip, nearly north and south
through the ridges and canons of the eastern slope of Mt. Irish, forming
a barrier beyond which the mineral veins do not extend, and no mineral
deposits have been found. A similar dike runs northeast and southwest
with northwestern dip through the limestone, near its southern terminus
in Crescent calion. The upheaval of the limestone formation has l>een
effected by eruptions of quartz porphyry, which forms the foot-hills of
the eastern branches of Mt. Irish, and rises in hold mountains south of
Logan and Crescent. It is again found west of lVlt. Irish, and almost
surrounds the whole limestone formation. In Crescent calion the decomposed debris of this rock form a tolcra ble clay for bricks, the best material for this purpose in the district, from which were manufactured the
bricks for the new furnaces of the mill in Hiko. Near Logan the porphyry is much decomposed, as shown by white zones running through
the rock. The debris of this decomposed porphyry have formed a white
conglomerate, which is a good building stone. As I l1ave remarked,
these featuTes are common to many districts of Nevada, though it is
usual with prospectors to pronounce every new district discovered a
lusus ?Utturm, "baffling the knowledge of the geologist and setting all
preconceived notions of science at fault." (This sort of talk is now current about White Pine, a district the geological formation of which is
singularly clear and simple.) The principal source of difficulty in the
study of such formations is the extent and variety of the metamorphosis
of the porphyry. In many places it is evident that the quartzite which
is found in connection with the crystalline limestone and porphyry is
but a highly altered form of the latter. (For a discussion of this point
see description of ReYeille district.) The gangue accompanying the
Pahranagat ores is an extremely hard and solid quartz, either white or
stained with iron; calcspar appears subordinately. The silver-bearing
minerals are galena and stetefeldtite. The latter is the principal silver
ore in all the mining districts of southeastern Nevada.* It contains from
2 to 13 per cent. of sihrer, according to locality, in combination with sulphur; also oxides of iron, lead, and copper, combined with antimonic
acid and water. Near the surface these minerals are, of course, more or
less decomposed.
In most mining districts of Nevada, where limestone forms the country rock, no mineral veins are found, but only deposits of very irregular
shape; but the mineral belt of Pahranagat is traversed by innumerable
:fissures, running in all directions. Some of these appear to form permanent veins; some are only superficial ; while ot.hers enclose wedgeshaped deposits of ore, the walls of which meet at various angles; and
still others are only slides and breaks in the mountains. The limestone
overlying the quartzite is, so far as known, barren of metalliferous ores.
*This mineral (probably the same as the partzite of Esmeralda) was established as a
species two or three years ago by Mr. C. A. Stetefeldt, of Austin, whose name it bears. The
remarks of Adelberg and Raymond, qnoted on page 426 of Mr. Browne's report, were made
previous to this identification of the species. From assays (not analysis) and geueral appearances we supposed it to be polybasite, and alluded to it as such.

H. Ex. Doc. 54--8
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There are some mineral-bearing fissures in the quartzite itseJ.f, near the
summit of Mt. Irish, but the principal mineral belt is the limestone underlying it. The walls of these fissures are sometimes, where they have
been filled with quartz, extremely smooth and higllly polished.
The mineral deposits of Pahranagat may be classified as follows:
1. A system of veins running nearly northeast and southwest; examples, List, Ulrich Dahlgren, Illinois.
2. A system running east and west, with more or less variation to the
south and north; examples, Juniper, Springer, Utah, and Nevada.
3. Veins running northeast and southwest in the quartzite; examples,
Green Monster, Penobscot.
4. Superficial veins; examples-it is probable that most of the east
and west veins belong to this class.
5. Deposits; examples, Diana, lower workings of Indiana.
The northeast and south west veins must be considered as the main
lodes of the district. They have a steep dip of about 75° southeast, and
are distinguished by their huge croppings, often more than 20 feet in
width. The quartz has a dull color, resembles quartzite, and is mostly
barren; but in places chimneys of rich ore have been fouud. In the
List and Illinois, the two most developed mines, it was found that these
bodies of pay-ore only extended some 40 feet below the croppings, and
thus far, down to 180 feet, no more material has been found which will
pay either mining or milling expenses.
The east and west veins have mostly a northern clip, from 35° to 75°.
Theircroppingsare not so prominent as those of thefirstclass. The quartz
is mostly porous, and colored with oxide of iron. There is sometimes·
good ore in sight at the surface. The width of these veins varies from
two inches to two feet. The narrower ones are mainly found near the northeast and southwest main ledges, and can only be considered as spurs.
Although some of them, like the Nora, carry extraordinarily rich ore, they
cannot be worked with profit on account of their small size. Only one
of the east and west veins, the Springer, has been cleYeloped to any considerable depth. The Springer incline is 115 feet deep, and the vein at
the bottom is about one foot wide, white quartz, with cubes of coarse
galena. The Juniper, one of the larger veins of this group, can be traced
for a long distance, and has been worked at the surface, yielding an ore
containing galena, and a very plumbiferous variety of stetefeldtite, and
averaging $80 to $90 silver per ton.
The veins in quartzite are narrow, and resemble the foregoing. Several
tons of ore have been extracted from the Green Monster, and are said
to have yielded $150 silver per ton; but there is hardly any ore now in
sight. It is not known whether these veins in quartzite descend into the
underlying limestone.
In several places irregular masses of ore, sometimes of very high grade,
have been segregated in the limestone, generally at the intersection of
two or three fissures, not belonging to the main systems. Such is the
case with tlle Diana, which has been entirely dug ont, and vainly sought
for at greater depth by means of a long tunnel. Many other locations
in the district, which have na signs of true veins, are doubtless similar
to this.
The developments in this district are both costly and extensive, but
have been conducted with such conspicuous absence of skill and common sense, that they may be said to have produced hardly any results
whatever. On the one hand, no mine has yet been made productive;
a~1d on the other hand, scarcely any have been so thoroughly explored
as to render their unproductiveness a matter of certainty. But few
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companie.s are now at work; and it is to be hoped that these will perseYere until tbe actual value of the district is ascertained. The sums
expended in Pahranagat are estimated as follows :
Companies or mines.

Alameda and Crescent ...................................
Montauk ............................ . _. . . . . . . . . . . . . . . . . .
Pioneer, Pahrauagat Valley, and Hiko ........ _. . . . . . . . . . .
Globe and InternationaL .............. . .......... _.. _....
Vance and Livingston ............................ _.......
Pro Rata Company . .......... . ....................... _. .
Gould and Sherwood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other companies ....................... __ . . . . . . . . . . . . . . .
Individual labor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Amount.

* $180,000
33,323

t 400,000
20,000
50,000
20,000
30,000
100,000
100,000
933,323

The amount of bullion extracted in the district up to July, 1868, is
about $20,000.

CHAPTER X.
ESl\IER.A.LDA COUNTY.
Oolwnb~ts district lies in Esmeralda county, about 60 miles east-southeast of Aurora, 140 miles southwest of Austin, and 35 miles northwest
of Silver Peak. It was discovered in 1864. The town of Columbus is
situated on the western edge of an alkaline flat, designated on some of
the maps as " Great Soda Lagoon." Two miles north of the town and on
the edge of the same flat is a salt marsh of considerable extent. The l1ills
of which the district is composed are spurs or offshoots of the \.Yhite
Mountain range, and generally almost barren of wood. The rocks of
the district are granite, metamorphic slates and sandstones, and trachyte.
The veins may be tli vi <led into two classes, the one lying generally in the
granite, and the other in the metamorphic rocks. The first class is highly
cupnferous, and carries horn-silver, stetefeldtite and other kindred silver
minerals, combined with malaehite, azurite and other eommon products
from the deeomposition of copper-bearing miuerals. These veins are
generally from one to two or three feet in width, and their ore is of high
grade. The Baluarte is a good example of the first elass. The second
class occurs generally in slate, more or less metamorphosed, and the ore
contains much carbonate, antimoniate, and other salts, of lead. The
veins are broader than those of the first elass, and the ore is more uniform, but of lower grade. The Potosi group, Northern Belle and Ural,
are good examples. The Northern Belle is more than 15 feet wide, and
crops out distinctly for several hundred feet. About 25 tons of the ore
are said to have been worked at the Kniekerboeker mill, at Jones's, 90
miles distant, and to have yielded by pulp assay $123 per t011. Until
recently, Columlms district has been without reduction works of any
kind, but during the past year A. J. Holmes and others have put up a
small mill (four stamp~, I believe,) which will soon commenee, if it has

"Oue JU·stamp mill.
+One 5 aud oue J 0-stamp mill.
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not by this time already commenced, to work the ores of the neighborhood. "Vater is found by sinking a few feet in the alkaline flat abovementioned, and an abundance of wood is obtained from hills 10 or 12
miles distant.
About 18 miles northwest of Columbus is the Virginia salt marsh, well
known as one of the largest and best ever <liscovered in Nevada. For
some time it supplied the mills of Virginia City; but upon the discovery
of salt marshes nearer to that town this one was abandoned. I think it
is only occasionally worked, to fill special contracts. The salt is collected by excavating in the loose soil of the marsh vats, in which water
.accumulates, and dissolves the salt from the surrounding earth. The
.s ubsequent evaporation of the water under the heat of the sun, the dry
air and almost constant wind, leaves a thick crust of pure and excellent
crystalline salt, which is gathered with shovels and thrown into heaps to
await wagon transportation to the mills.
'The Red JJfountain gold mines, near Silver Peak, 90 miles southeast of
Aurora and 140 miles south of Austin, are being successfully developed
by a New York company. The improvements mentioned in the report
of my predecessor (1868, page 339) have been completed; the mines are
eonnected with the mill by a skilfully construeted railway, 12- mile in
length, and a fine wagon road 6~ miles in length, having so uniform a
grade that a tcf...m of eight mules can baul15 to 20 tons at a load down the
mountain, making one trip in two-thirds of a clay. The transportation
of the ore does not exceed $2 per ton in cost, the mining $1 50 to $2
per ton, aud the working in mill $4 to $5. These extraordinarily low
rates arise from the natural advantages of the location as well as the
skilful use that bas been made of them. The principal gold-bearing
veins of the company lie on the side of a high mountain, dipping with
the slope of the surface, and they have been stripped of large portions
of the hanging wall by natural denudation an<l deeply cross-cut by several canons. In other words, nature has laid bare the veins to the <lepth
{)f hundreds of feet below their highest outcrops, and mining is mere
quarrying. This fact, an<l the wise liberality of the company in providing-at a cost of more than $20,000-cheap transportation for its ores,
will enable it to work low-grade quartz, of which it possesses an immense
quantity, together with much that will yiel<l $50 and upwards per ton.
The 20-stamp mill of the company at Silver Peak is now running; but I
have no results as yet. 'rhe current year will probably witness a large
pro<luction of bullion from this loeality.
Colonel Catherwood, of a New York company, is working some very
promising mines in Palmetto district, 20 miles from Sil Yer Peak. The
mill under his charge is said to have started recently, hut I have not
received any returns. The ore from the mines is often very rich, indeed,
containing stetefeldtite, native silver and chloride.
Pine Grove district.-This district is situate<l in Esmeralda county,
Nevada, at the southwest end of the great basin which terminates northward in the sink of Carson river. The distriet is in a range of hills east
of the Washoe range, and abont 30 miles iu direct line, or 63 to 65 miles
by wagon roa<l, from Carson and Virginia Cities. These pine grove hills
are in many places densely covered with nut pines or pinons, and consist principally of syenite, which is traversed by gabbro. In the latter
rock occur most of the auriferous quartz veins. The inhabitants believe
that the numerous outcrops, 'Ybich course generally north and south and
vary in width from 20 feet downward, (the average i:s mu!Jh less than 20
feet,) are all parts of a mammoth fissure vein 200 feet thick. It is quite
likely, however, that these constitute only a vein system of gash-veins,
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caused by the breaking through the granite of the gabbro. The vein
matter is principally quartz, carrying, near the surface, free gold, oxides
of iron, deeomposecl copper pyrites and galena. Near the surfaee the
quartz is very porous and the ores are richer than they have hitherto
been found in depth, where the quartz becomes more solid, and crystalline, and galen~, copper on~, and iron pyrites predominate, while free
gold begins to disappear. The deepest mining work, Jwwmyer, is only
80 feet underground, and the only indieations as to the character of the
_veins at greater depth are afforded by wells, which have been dug 150
to 200 feet below the surface. At this point is the water level, and it is
possiule tlutt below that level the ores will be principally of lead and
copper, poor in silver, while the gold will be found in the iron pyrites.
Some of the pyrites already mined contain gold at the rate of $5 to $7
per ton.
The principal mines are the Wilson or Himalaya, (1,000 feet,) the
Midas, (1,000 feet,) the Central, (1,000 feet,) and the Wheeler, (1,200 feet.)
These are all situated on the main vein of the district, having a general
course north GOO east and a dip of 270 to 430 northwest. This vein has
an average width of 17 feet and carries ore from 4 to 7 feet in width. It
has casings of greenstone, which on the hanging wan is in places not
more than three inches thick, and beyond which is the syenitic granite
of the countrv. Ore has been extracted from the ~mrface down ward.
Some very rich pockets have been met with, and the four mines above
named yield from 50 to 70 tons of ore daily, yielding in mill an average
of about $25 per ton. The cost of mining and milling, including all
expenses, is probably not more than $17 per ton. There are two mills
in the district, whieh are kept constantly employed. They have ten
stamps each, crush wet, amalgamate in the battery, and have no pans.
The assessor of Esmeralda reports for the quarter ending August 1,
1868, (July~) 2,681 tons of assessable ore, valued at more than $18 per
ton, aud 135 tons of an inferior grade, ·yielding in t.h e aggregate over
$95,000. Further returns not received.

OIIAPTER XI.
HUMBOLDT COUNTY.

This county haviug been treaterl very briefly and unsatisfactorily in
the report of the mining commissioner last year, I felt the more desirous
of visiting it in person and collecting more definite and detailed information concerning its resources. It was my good fortune to meet a
number of the most I'espectable and substantial citizens, among them
Judge E. F. Dunn, of Unionville, to whom I am indebted for much of
the following description. The most important localities in the county I
visited myself.
Humboldt county has an area of about 16,000 square miles, nearly in
the form of a square. Like Lander and other counties, it is divided into
independent, narrow, parallel valleys by ranges of mountains, which
have a general north and south course, and an altitude varying from
3,000 to 8,000 feet. Star Peak, the highest point, is 10,000 feet high.
The Humboldt river eparates the southeast qnarter of the county from
the rest, running as it does across the eastern line to the centre, and then
almost due south to Humboldt lake, on the southern boundary. Humboldt lake is about 16 miles long by 12 wide. It has not the beauty of
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Pyramid or Bigler. The eastern part of the county is the most elevated.
West of 11GO west of Greenwich, the country sinks gradually, until at
about 11so 30' west it subsides into sandy plains and alkali flats, barren
of vegetation, dry and parched in summer, half covered with water in
winter. In the centre of the county sparkling mountain streams
abound, and cedar, mountain mahogany, and pine are found. East and
north of this, it is well adapted for grazing and some branches of agriculture. Here, as elsewhere in NeYada, cattle are kept on range the
whole year, without shelter, and are able to grow fat on the white sage
and bunch-grass. A large portion of the southern half of the county is
sandy and alkaline valleys, one of which includes the dreaded Forty J\file
desert, once the terror of emigrants, hut now traversed by the railroad,
and, so far as it was a barrier to the westward flowing stream of travel,
quite annihilated.
Humboldt has had a remarkably speculative and fluctuating history.
It bas been the scene of bigher hopes and more bitter U.isappoiutrnents
than almost any other region. In the early days of silver mining in the
State, Humboldt shared in the furor of prospecting and exploring and
investing; but the difficulty, mechanical, metallurgical, or merely economical, of treating the ores, the lack of ores in many veins in de}Jth,
the effect of hasty and ill-considered local regulations, and other agencies, brought about a revulsion akin to a panic. Populous towns were
deserted, whole districts abandoned, and mines upon which large sums
had been expended were forsaken as worthless. It is usually a long time
before one of our mining districts recovers from such a reaction. They
are always, so to speak, prematurely settled. The enterprise of the
miner precedes all others, and when he fails there is nothing left for the
community to fall back upon, and it disappears as swiftly as it was
gathered. Humboldt county might have waited long for the renewed
attention of labor and capital, but for the fortunate fact that the Pacific
railroad was located through its territory and very near some of its
most metalliferous ranges. The immediate result was an influx of visitors from California, looking for good mine~, or making contracts to
purchase ore. The forests of the Sierra are now made available for fuel
and lumber; labor is decreasing in price; and, in a word, Humboldt is
"looking up." The principal districts in the county will be deseribed in
alphabetical order.
Battle Jl,founta,i n d-istrict.-With the exception of a central meridional
portion, the general course of the Humboldt is from east to west. It
cuts across the ends of the long, :flat valleys to the south. These valleys, divided by high ranges, are about 15 miles wide. Reese River valley is one of them, and opens out on the Humboldt at a point 380 miles by
rail east of Sacramento, or 226 from Reno. The range on the west side
of Reese River valley at this point is tbe Battle Mountain range, and the
very point of it at the northern end, where it begins to slope down towards the Humboldt, is the high peak of Battle Mountain, named from
an early Indian fight. At the base of Battle ]\fountain runs the Pacific
railroad, and here will doubtless be located the railway station with
which the southern trade and freight for Austin and other points must
.c.onnect. Austin is 85 miles south by the new wagon-road through Reese
River valley. The probable point of junction with the Idaho travel is also
in this neighborhood, so that the prospects of Battle :Mountain for easy
.communications and even commercial importance are not to ue despised.
The mines are situated in the canons around Battle Mountain, and
have been located since the summer of 18GG. The district was organized
in the spring of 1867. The ledge upon which most work had been done
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up to August last was the Little Giant, running north and south across the

summit of Little Giant hill, and dipping 35° west. The width of the
vein is four to six feet; the country rock quartzite; the ore concentrated
in one pay-streak about 20 inches wide. The ore on the surface, from the
decomposition of compounds of lead or antimony, has acquired a yellow,
ocherous appearance, and is soft and crumbling. The gangue is not
<listingui -hal>le in this yellow mass. This is true of all the surface ore
of the district, except that of the Caledonia mine, which looks like
broken steel. At a little depth the ore of the Little Giant grows darker
in color, some of it being black and soft, but on exposure to the air it
hardens and changes to the color of mispickel. The workings are not
deep. From the summit to the northern end of the location-that is,
for half the claim-the ledge has been stripped wherever it did not already
crop out on the surface, and at intervals it has been opened with shallow
shafts. The prospecting has, therefore, been pretty thorough, except in
depth. Tlte south half of the Little Giant is owned by Mr. John Atchison,
and has not been worked to any extent. The black ore from the workings (just described) of Fox and Macbeth assayed as high as $500 to the
ton; and a lot of 22 tons, ha,uled to mill, is said to have yielded $269
per ton. Next on the north i the location of the Monitor company, 600
feet. This was the original location on the Little Giant, Fox and Macbeth having, in reality, the first southern extension. Still further north·
is the Santa Clara, supposed to be still an extension, and be ond this,
in the same direction across an intervening canon, is the St. Helena, which
is claimed as another extension of the Little Giant on the evidence of
similarity in the general appearance of its mineral. The Montrose, threefourths mile north of this, is a ledge of which high expectations are entertabled. It i' case(l in talcose slate, and begins handsomely at the top
with ix feet of ore-how rich or how permanent was not yet known in
Augu 't. .....~bove the Montrose lies the Idaho, and abo·ve the Idaho the
Caledonia, a fine-looking, with heavy, not decomposed ores, assaying
$90. Mr. Atchison has put up in Fox calion a ten-stamp mill which was
moved over from Black Hock. There is plenty of water in the district
for steam-mills, and wood is abundant within ten miles. The district is
ten miles from the Humboldt and seven or eight from the railroad.
Besides the silver-bearing veins already mentioned, this district is distinguished, like some others in Humboldt county, for its Yeins of copper
ore. These are in copper canons, some eight miles from Fox eaiion, and
are Yery numerous and rich, though their true character is scarcely determined. They vary in thickness from a few inches to several feet. The
rock is talcose slate, clipping west, and overlying the quartzite in which
most of the silver veins are enclosed. My authority for this observation is
J uclge Dunn, a keen observer by nature as well as education. I do not,
howeYer, attach any significance, in a region where the geological formation i~ so broken and irregular, to the local superposition of strata. The
occurrence of veins of baser metals, or the admixture of such metals in
silver ores, has not been very welcome to the Nevada miners hitherto,
since nothing but the most precious metals would bear the cost of mining,
reduction, and transportation; but the construction of the railroad puts
an entirely new face on the matter, and mines that would not formerly
pay on silver alone have suddenly become profitable by virtue of their
base metals. These, however, cannot be utilized except by smelting. In
my observations on Trinity district, below, more will be said on this subject.
Since my retm·n to the east it is reported from this district that the
Battle l\Iountain mill, owned by 1\Iacbeth, Atchison & Co., is a perfect
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success. If this be the case, we may naturally look for a very rapid
development of the district, as the result of all the concurring circumstances above described.
Black Rock district.-This district, comprising a large portion of the
northwestern quarter of Humboldt county, has been the scene of hopes
as wild and disappointments as overwhelming as any recorded in the
history of American mines. As early as 1859 the notjce of acute, but
ignorant observers was attracted by a dark-colored rock, occurring in
heavy· masses in that region, about a hundred miles from Unionville.
It was a bituminous clay, and the associated rocks were almost without
exception volcanic, giving no encouragement for the discovery of precious metals. But the waxy text,ure of the clay, doubtless being compared to that of the rich silver ore known as horn-silver, (chloride of
silver,) was considered a "good indication," and it was not long before
the story found credence that a new ore of silver had been discovered
in the "black wax" of Humboldt county. Respectable assayers in the
Pacific States, and, to my knowledge, also iu New York, flatly contradicted the popular delusion. But tbe Black Rock people had an assayer
of their own-a man by the name of Isenbeck-who claimed that no one
but himself could extract the silver from these peculiar ores. He worked
by what he called the Freiberg process, and made use of a peculiar flux.
It seems strange that intelligent men conld believe such trash. Of
course Mr. Isenbeck's secret flux contained a compound of silver. Six
or seven years passed awa in experiments and explorations. The people of the Pacific coast were the victims far more than eastern capitalists. They wanted to keep the good thing to themselves. At last, in
18G7, 1\fr. Isenbeck announced that he was ready to work the rock on a
large scale, and 13 tons were hauled for him from different ledges to
Dall's mill, in Washoe county. The result announced was $70 to $400
per ton. A renewed excitement was the consequence. A mill was built
in the Black Rock country, to be managed by !senbeck. Two others were
put in active preparation. But Mr. Isenbeck could not afford to use his
:f:lnx on a large scale; and, before operations commenced, he disappeared
from the public eye. The Black Rock miners, who had shown.for more
than six years a grim determination anu perseverance worthy of respect,
though they had been credulous as children of the stories of this charlatan, abandoned their mines in despair. Houses, mills, everything wa.s
left as it stood, and in the summer of 18G8 there was not a human being
in the district. Even thieves would not go there to steal the abandoned
property. An expedition sent to the region by Mr. Clarence King confirmed the opinion of all scientific men from the beginning, that "Black
Rock was a swindle."
I have related this story at some length, partly because my predecessor, unable to visit the district in person, was misled into expressing a
favorable opinion of it, although by the time bis report was in print the
bubble had long been dissipated and the scheme forsaken. It is an
unfortunate accident that, after this great fraud had been branded by
the public press and public opinion, it should receive its last word of
praise in a " public document." The accident is due, as I have pointed
out, to the lapse of many months between the writing and the printing
of the paragraph referred to. A second and still more important reason
for dwelling ou this history at the present time is the light which it
thro~s on the knowledge and temperament of our mining population. A
geologist would have condemned the Black Rock mines in the beginning;
every chemist and metallurgist 4-id declare the ores to be worthless; yet,
on the word of a single pretender, hundreds of thousands of dollars were
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expended by men who believed that their black wax contained silver and
gold in such a form that no ordinary assay could extract them. It was
not for lack of scientific men, but for lack of faith in science, that these
victims floundered on .to their fate. This shows the insufficiency of
imported science in a community uneducated to value it aright. It is
true, as some western journal has remarked, that we can bring over from
Europe scientific men enough; but what we need is a mining sdence at
home, which will raise the tone of the whole community. But this theme
will find separate consiuerat,ion in the sequel. I would remark, in closing
this description of Black Hock, that miners in general cannot follow a
safer course than to condemn instantly as a swindle any process which
is declared to extract more .g old and silver from any or every ore than
can be extracted by an experienced assayer. We can, by quantitative
chemical analysis, account for every atom of the weig.ht of the substance
analyzed; we can check and prove our assays by various means, which
approximate our certainty to the absolute; we have studied for years the
nature and the combinations of the elemental substances; and now it may
indeed be possible that gold and silver exist in forms and conditions
hitherto unsuspected-imponderable, insoluble, infusible, intangiblebut it is not likely; and the man who asserts it may claim the ear of the
chemist, but he has no right to ask attention · of the capitalist. The
chances of the truth of such an alleged discovery are in inverse proportion to tile Dnmber of meJJ wlw l1ave been busy with tl1e su1~ject, with
all the light of modern science, without making tile discovery-saJ~ as
one to a thousand. Now, one to a thousand is a probability quite sufficient to deserve the respect of scieutific inquirers; it is, in fact,, as great
an authority as most new doctrines can claim; but men investing money
in matters of which they personally know nothing should look for better
security.
I have alluded to this whole region as the Black Rock district. Strictly
speaking it comprised several districts, viz: Hardin, Black Rock, Pinte,
Fireman, Chico, and High Rock, of which Hardin was the most important, and contained the Black Rock Co.'s mill, (four stamps,) now remaining idle on the spot; the Goodwin Co.'s mill, (four stamps,) fate unknown;
and the mill of Mr. Atchison, (fiYe stamps,) now in operation in Battle
Mountain district.
Buena Vista district.-This district lies for about eight miles along
Buena Vista cafion, one of the side eafions of a large desert valley par~
allel with the Humboldt and eastward of it. A fine stream of water
flows through this cafion and " sinks" in the great valley three miles
below. By utilizing the fall of this stream a good many stamps could
be driYen by its 11ower. This is only done at one mill at present. The
district contains numerous locations on which a good deal of work has
been performed; but few are now under active development. The
country rock is mainly quartzite and l)Orphyry, but the tops of the mountains are capped with limestone and calcareous shales. It has been the
complaint of the miners here that their veins were "bottom up," i. e.,
that instead of increasing in width and value with depth, they narrowed
or" petered out." This has been in fact the experience of many of the
locators. The explanation I conceive to be this: First, there is no law
that causes fissure- veins to increase or improve in depth. Experience
gives as many examples on one side as the ot,lwr. Secondly, the veins
of Buena Vista occur parallel to each other, and in groups. Every main
fissure has subordinate fissures by its side, and the latter, at some comparatively slight depth, pinch together to a mere seam, and probably
join the master-lode. Unfortunately, however, it is not easy to decide
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at the outcrop which is the permanent lode; and as the mining law
allows every outcrop to receive a separate location, several owners must
be disappointed for every one that succeeds. There are a number of
well-opened and evidently permanent veins in the uistrict, and many
more which have" given out" and are abandoned. This and Star district,
near by, afford a good illustration of the unwisdom of our United States
mining law, which forbids the obtaining of more than the right to one
outcrop under one patent-a point to be hereafter discussed.
Buena Vista district was organized in 1861. But few of the mines
have been worked since 1865, yet operations have never been allowed to
entirely die out. Unionville, the county seat of Humboldt, is in this
calion. The hills around have some fine grass, and the whole calion
wears an appearance of verdure and beauty most refreshing. Among
the mines I can onl:v mention a few. On the north side of the calion is
located the Persia 'series, comprising the National, Governor Downey,
and Alba Nueva ledges. A tunnel 100 feet long ex1)0 es the latter, a
fine-looking vein, two or three feet thick, with north and south course,
well-defined walls, and dip east 50o. Next above, and parallel, is the
Downey, opened with a pit of 25 feet, and remarkable for containing
free gold. The ledge is narrower than the former. Still further up the
hill a shaft of 85 feet shows the National to be a well-defined vein, about
as large as the Alba Nueva, and dipping east 75o. The county assessor
reports that several tons of ore from this vein, worked at the Pioneer
mill, yielded $150 per ton in gold. No work has been done on the
Persia series since 1865. On the south side of Eagle canon, one of
three forks into which Buena Vista canon divides, a little above the
mines just described, lies the property of the Seminole company, comprising the Cass, Joe Pickering, Halleck, Seminole, and Eagle ledges.
The :first and last of these show well in shafts 40 or 50 feet deep, and the
ores contain gold as well as silver. At the time of my visit, I oelieve
work was still going on in a tunnel cross-cutting the whole series. The
first ledge was expected to be reached in 325 feet from daylight, and
considerably more than half this distance had been accomplished. On
the other side of Eagle calion there is a tunnel about 100 feet long,
intended to cut a lode called the LerOJT, the cropping of which was very
encouraging. There are no mines of importance oeyond this to the north
and west boundary lines of the district, the ground being occupied with
what is called in that country a "thick growth" of eedar and mountain
mahogany, from which wood (at $10 per cord for cedar, and $15 for
mahogany) is supplied at Unionville. Another and more important
group of mines is found southwest of the Pioneer mill, which stands on
Buena Vista creek, just below Unionville. About a mile distant, on the
north side of Peru gulch, is the Agamemnon ledge, coursing west of
north, dipping east 750, exposed by a shaft 50 feet deep iu a wiuth of
:five feet. Assays have been high. A tunnel is being rnn to cut the
ledge at a depth of 200 feet. The Champion and Cedar llill claims, on
the Champion ledge, are parallel with the Agamemnon, and a little further south. They have oeen considerably talked aoout as very rich,
especially in gold; but the evidence is not quite clear. The Agamemnon bestrides the high divide between Peru gulch and Buena Vista
canon. On the west of that divide occurs the :Manitowoc, a remarkable
vein, encased in calcareous shales which cap the hill, and striking north
37° west, with a dip nearly horizontal. The width varies from six inches
to four feet, averaging two and a half or three feet. The shales seem to
have nearly or quite the same strike and dip as the vein. But the
remarkable feature of this deposit is its continuity with two others, one
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northeast and tlw other soutll west of the works on the Manitowoc.
These are not " extensions," in the ordinary sense, but oiJ_tcrops of the
same claim. The vein begins to pitch about 45° southwest, but at 25
feet it breaks to the almost horizontal position shown in the Manitowoc,
and maintains this position for nearly 300 feet, when it suddenly resumes
again its original dip of 450 southwest. I think this broken dip is the
result of a slip of part of the mountain. The slates enclosing the vein
appear to follow its changes; and this excludes the idea of an original
irregularity of the fissure. On the th,t·ee portions of the vein thus divided,
these locati0ns have been made. The upper one is at piesent a mere pit;
the middle one is the Manitowoc; and the third is the Arizona. The
workings ou the two latter are somewhat extensive. The incline winze
of the Arizona is nearly 80 feet deep. At the time of my visit, (August,
1868,) the daily production of ore was about 12 tons ; the mining cost
was $8 or $10 per ton ; but this was considered temporarily high ; hauling
to mill, down a very steep road, $4 per ton. The ore consists of chloride
of silver, with various salts of lead, and some sulphuret of silver, with
traces of copper. It is worked in two mills, one belonging to the Pioneer company, and one to Fall & Temple, who own the mines. At the
former mill, the pulp assays have averaged $97 per ton; at the latter,
$110. The difference is due to the fact that the former mill has been
running a much longer time. The bullion is very fine, and worth, I am
told, some $20 per pound, owing to the presence of gold in the silver.
The shipments of bullion by J. 0. Fall and Fall & Temple, given in this
chapter, fi'om October 13, 1867, when the Pioneer mill started, to
August 20, 1868, were from the mines just described. The North Star
and Atlas are claimed as southern extensions of the Manitowoc. The
southern boundary of Buena Vista district is formed by Cottonwood
creek, which might furnish water-power for mills, but has not yet been
utilized. The cost of tunnelling in this district ranges from $8 to $20
per running foot; shafting costs from $15 to $30.
There are two stamp mills in the district, the names of which we have
given above. The upper one is the Pioneer, a small, old-fashioned, eightstaml! mill with double stems, run by water-power. Screens used, No. 50.
There are eight small Knox pans, with a total daily capacity to amalgamate four or five tons of pulp. As the stamps could crush more than
this, they are only run half the time. No roasting is practiced, and considerable loss is the natural result, the pulp assaying $97 and the tailings
$40. This loss is not absolute, however, for the tailings are caught in a
large reservoir, where they rapidly dry, and are preserved for future
treatment. At present it will not pay to work them over.
The lower mill is Fall and Temple's. 1t is driven by steam, sage brush
and grease wood being the fuel nuder the boiler. There are ten stamps,
six Varney, and two large Wheeler pans; all flat-bottomed. The stamps
weigh about 800 pounds, and are run at about 75 drops to the minute;
screens, No. 40. This is a new mill, and was not a(ljusted to successful
running at the time of my visit. It was producing very fine bullion, but
at a very great loss, the pulp assaying $110 and the tailings $66. Capacity,
14 tons daily. The shipments of bullion from Unionville from October
13, 1867, to August 20, 1868, amount to some $90,000, and I estimate the
total shipments for 1868 at $150,000, mostly the product of the two mills
just mentioned.
Central district.-The reappearance of the Humboldt range, on the
north side of tbe river, is called Eugene mountain, and the south end of
this mountain is Central district. The famous mine known as the "56"
is in this district, scarcely half a mile from the bank of the Humboldt.
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The vein is generally supposed to be about 50 feet wide; the lode strikes
north and south, along the western slope of the low foot hills. It is
easily accessible by wagon road. The ore seems thus far to occur in
bands from one to four feet thick, very rich in copper, and worth, it is
said, some $30 and upwards per ton in silver. About 150 ft>et of tunnel
and 60 feet of shaft constituted the workings up to September. 'fhe
Unionville Register, October 24, says that the owners of the 56 mine have
made arrangements to ship by the Central Pacific railroad 10 tons of ore
to San Francisco. This 'vill be the first shipment of ore ma(le by the
railroad company, but it is anticipated that a large business will be done
in the way of back freights, as it is understood that the company will
offer great inducements to parties owning low grade or refractory ores
which cannot be worked with profit at the mines. This mine, in particular,
is very favorably located for such sh~.pments, and the percentage of copper in the ore is au element of profit at San Francisco, though entirely
worthless at the mine, inasmuch as it cannot be extracted by the ordinary mill process. The sudden opening of a market for base-metal ores
is producing in many districts a revolution in the notions of miners, anu
Humboldt county in particular, which has suffered heretofore in comparison with the pure ruby ores of districts further soutll, is beginning
to find ach~antage in the copper, lead, and antimony for which it has
hitherto been scorned. This will be more strikingly illustrated in the
sequel l>y the experienee of the Montezuma company, in Trinity district.
Uentral district contains, besides the mine already alluded to, a number
of outerops of argentiferons galena, which will, doubtless, for the reasons
just mentioned, soon receive the attention of miners. This district was
organized in 1862.
Eldorado district.-This district is also one of the early ones, having
been organizeu in 1862. It is situated nearly under Star Peak, on the
western side of the J:Iumbolclt range. I believe there is nothing doing in
the district at present. The Banner mine, owned by the Eluorado company, has been developed at an expense of about $10,000 in coin. It has
about 250 feet of tunnel, and 80 feet of inclined shaft. The results of these
explorations have been highly encouraging, but the owners resolved, some
three years ago, to wait for the railroad to cheapen the cost of work. As
the whole uody of the ledge is considered to yield an average of $90 per
ton, it is to be expected that operations will soon be resumeu upon it, since
the railroad is finished within a short distance. Other mines in this district are the Corinth series, theNew England series, the Mount Carmel, &c.
All the veins of the district have limestone for the country rock, a fact
which, in view of fi.'equent experience in Nevada, may throw some doubt
on their character as true fissures, permanent in depth.
Gold Rwn district.-This is one of the recent discoveries, organized in
1866. The principal mines are the Golconda, Cumberland, and J eff·erson.
The Golconda is an immense mass of ore, whether a fissure vein or not
does not yet clearly appear. A shaft 80 feet deep has been sunk in a
solid bed of ore, which is further exposed by a large open excavation.
There is, consequently, a great deal of milling rock in sight. This mine
is an acknowledged success. I believe there arc two mil1s running on
the ore; Negus's mill, 8 stamps and 13 pans, 7 mile,s from the mine, and
Holt's Winnemucca mill, just moved over to Golconda. Tlle O~mber
land, one and a half mile south of the Golconda, a well-defined vein 10
feet wide, striking north and south, dipping west 450, has been developed
by a shaft some 50 feet deep, and prospecting is still going on. The ore
assays well, and the outcrop of the vein is prominent for 1,000 feet. A
half mile further south i the Jefferson, also a promising mine, but at
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present lying idle for want of means. The railroad, which passes within
seven miles, and the Humboldt canal, which already brings water 40
miles to vVinnemacca, will be of benefit to Gold Run district.
Hnm,boldt district.-·The oldest in the county, organized 1860; 1ies on
the west slope of Star mountains, :five miles from the Humboldt, two and
a half miles from the railroad, 16 miles from Unionville, and 175 miles
fi'om Virginia City; contains Humboldt City, the :first settlement in the
county. There is an immense bed of sulphur near the town, and a good
deal of fine agricultural land along the Humboldt creek and river. The
veins of tbe district are mostly in the quartzite or siliceous porphyry of
the Star range. The Starlight, Calaveras, Sigel, Adriatic, Winnemucca,
Washington, and San Bernard and others have been prospected. The
Calaveras is said to carry black sulphuret of silver; the Sigel, gold; the
rest, argeutiferous galena. None of these mines are producing, but
renewed actiYity is expected now that the railroad has reached them,
and ores of galena, in particular, have acquired a market value.
Oro F·ino distr·i ct.-Organized 18G3. Situated in the :first east range
beyond that which contains Humboldt City, Star Uity, and Unionville.
Starting from a point on the Humboldt river, about 25 miles above
Humboldt City, and running south along the range, the :first ten miles
constitute Sierra district, and the next eight, including both sides of the
range, Oro Fino. The geological features of both districts are westward
dipping beds of quartzites, with limestone m~erlying, which latter, cropping on the eastern side of the mountains at the summit, and uipping
west, makes the western slope appear to be entirely lime, and the eastern slope, until the summit be reached, entirely quartzite. A landmark
in Oro Fino district is an immense ledge of brilliant, opaque white
quartz, coursing and dipping with the rocks, and from 6 to 30 feet in
width. It is called the Great Eastern, and located as a mine; but it
appears to be barren. The Natchez and Yosemite are more promising.
The latter vein is now considered the principal ore in the district, and
owned by the California Navigation Company, who propose to work it.
Sacramento district.-About 15 miles south of Unionville, on the stage
road. The outcrop~ are large and prominent. The Montana ledge is
owned by the Nevada company, which has also a :fine mill on the Humboldt seven miles away. :Mine and mill are now idle, but the company
bas applied for a United States patent on the vein. The Rochester
compauy on the same ledge, south, appear to work by tits and starts.
The Sacramento and Bullion properties are highly spoken of, but not now
actively worked. llere, too, people were last summer waiting for the
railroad.
Sierra distr'i ct.-Situation defined above, under the Oro Fino. The
town of Dun Glen in the centre of the district, is about 25 miles nm-theast of Unionville, 20 miles from Star, seven miles from Mill City, and
five miles from the Humboldt river. A small but constant stream runs
through the town. The Tallulah mines, on the Neptune series ofledges,
a Inile and a half northwest of Dun Glen, has been opened by a tunnel
of 500 feet, cutting three of the parallel veins into an average depth of
.200 feet. These veins are said to be each three feet wide, coursing
north and south, and pitching west 45°. The ore assays high, but a
small lot, tried in the Essex mill, did not give satisfactory results by the
ordinary \Vnshoe process, without roasting. It is probably antimonial
sulphurcts of silver. Nothing of importance has been done on the mine
since November, 1865. On the same series, apparently, are located the
Empire and Essex claims. The ledges in these are also well defined,
with polished walls, and sulphureted ores of silver. Drifts and inclines,
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besides a tunnel of 630 feet cross-cutting the Essex, and a tunnel of 320
feet in the Empire, cross-cutting the Ophir ledge, have been opened.
Expectations were very high at one time; but the Essex mill is now idle
for want of ore. The Gem of Sierra, five miles from Dun Glen, is in
limestone country rock, is 22 inches wide, runs east and west, dips south
70°, and contains sulphuret and chloride of silver, with a little carbonate
of copper. The decomposed condition of the ore makes it easy to work.
Over $40,000 in bullion, 984-1000ths fine, have been taken from this ore
at Fall's Pioneer mill, UnionYille, 26 miles from the mine. The average
;yield is said to have been $175 per ton. Yf t the mine was not being
worked when I visited Humboldt county, and there was a rumor that
the vein had been lost. A large vein of similar ore to that of the Montezuma in Trinity district, described below, has been found in the eastern slope of the mountain, four miles from Dun Glen. It is called the
Chattanooga. The ore contains about 50 per cent. of lead, (and antimony') and is said to yield by common pan process $40 per ton, silver.
The Ohrysopolis is half-way between the Gem and Dun Glen. It is a
vein of brilliant white quartz, in state, with defined walls, striking north
380 west, and dipping northeast 480. This mine belonged to what is
now the l\fontezuma company, formerly, I believe, the Trinity and Sacramento. The company had a mill at Etna, which has since been removed
to Oreana, and the Ohrysopolis, after having been considerably worked,
has been temporarily, at least, abandoned. The 1\-Ionroe series ofledges,
one mile southeast of Dun Glen, is different from the rest of the district
in bearing, not silver, but gold-free, and in sulphurets. The returns
made to the county assessor for the first two quarters of 1866, state the
average yield of ores reduced from January 1 to April 1 to be $526 29
per ton; from April 1 to July 2, $279 05 per ton. These were small
lots of selected ore, hauled to Winnemacca, 50 miles, and worked in
Holt's mill, which is now Goved to Golconda. An attempt to reduce
Monroe gold ore in the Essex silver mill, nearer home, resulted in the
extraction of $12 16 per ton. '.rhe working of the mine on a regular
scale has not yet proved successful; but the proprietors are still persevering, and profess great faith in the value of the property. Besides
the mining operations above mentioned, Sierra district contains the
usual quantity of "locat,ions,'' not sufficiently developed to warrant further notice. The district was organized in 18G3.
Star dist1·ict is one of the most celebrated in the county, and perhaps
the one which has experienced the most sudden transition from a conclition of enterprise, hope, and even actual prosperity, to abandonment
and despair. It was organized in 1861, and lies immediately north of
Buena Vista district, Star City being 12 miles from Unionville. The
mountain range here runs north and south, and attains in Star Peak its
greatest altitude-11,000 feet. The distance from the foot-hills to the
summit, on the eastern slope, is about four miles, and tl1is is the width
of the district, which is about six miles long from north to south. A
deep and 'vide calion, dropping suddenly fi·om the very sumlllit-ridge
and running east to the valley, bisects the district, and gathers all its
waters into Star creek, a stream of more than ordinary size and permanence for this region, carrying 70 miners' inches in the driest summer
months, aud swelling to 200 or 300 inches in the early summer, after the
melting of tlle snows. As ra.in is almost unknown here, the creek is
fed entirely from the accumu1ated snow in the mountains; and its size
and extraordinary permanence are due to the great area urained by the
Star calion, which collects a vast quantity of snow in the winter, and to
the unusual height of the range at this point, which allows this t;llOW to
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melt slowly, and preserves some patches of it till winter comes again.
In the latter part of August, I found snow still lying several thousand
feet below the summit of Star Peak. The result of this topographical
peculiarity of the district is a much more verdant and fertile canon than
the traveller ordinarily finds in this region. Star City, two and a half
miles up the canon, has a pretty location, and has been a :ft.ouri8hing·
town, with two hotels, post office, and daily United States mail, a WellsFargo express office, a telegraph office, connected by a special line with
Virginia Cit~v, and a population of more than 1,000 souls. So sudden has
been its decline that the daily mail, the express office, and the telegraph
office are all in operation yet, though the entire population consists of a
single family, the head of which is mayor, constable, postmaster, express
agent, telegraph operator, and, I believe, sole and unanimous voter!
The city was built of adobe, stone, and wood. Whatever was movable
has been carried away; but the adobe and stone houses, outlasting the
industry that created them, are still in tolerable condition, and it would
require nothing but the resumption of work on one or two of the mines
to call back to Star City its former glory. The proprietors of some of
the best mines intend to renew working soon, it is said; but in this case
I do not feel so confident of their immediate activity as in others, for the
district is on the opposite side of the mountains from the Humboldt valley, and consequently from the railroad. It will not be so quick to feel
the. stimulus which the completion of the road imparts to the regions
traversed by it. Still, it is certain that sooner or later this district will
receive attention once more; and this fact, together with the great fame
which it formerly enjoyed, will warrant a description of its principal features.
The strata of the country rock dip west, into the mountain. In ascending the canon, the first formation crossed is that which has frequently
been called "quartzite,'' for want of a better name. It is a highly silicous,
metamorphosed rock, and probably the same, essentially, as a good deal
of the "porphyry" of Humboldt county. In Star canon, this rock, when
freshly broken, is gray, but changes on exposure to brown. The next
layer ~tbove is a gray limestone, dipping west about 6oo, bedded in layers
of a few inches' thickness, the whole group being about 100 yards thick.
Next above this rock, and still more extensively displayed, is a black
limestone, in which several silver-bearing veins have been discovered.
The black limestone is succeeded by a hard, bluish rock, and this again
by what appears to be black slate. Between the last two formations
occurs the f~unous Sheba belt, or ore-channel, which is claimed to be 150
feet wide. Both the geological indications of the spot nd the history of
the mine favor the opinion that the Sheba is not a fissure vein. If it is
so, then it is one of those immense veins which, like the Comstock, contains a great many other things besides ore. The special deposit or
clmmbe.r in the Sheba is all worked out. The mine is not in operation;
but the DeSoto, directly across tlle calion, contains some of the same
rich ore as was formerly found in the Sheba; and it will be operated, I
am told, by a San Francisco company. .A union of the two claims would
be a good thing for both. The Sheba mill, of 10 stamps, four reverberatories, six pans, two settlers, steam power, &c., is situated in the large
valley at the mouth of the calion. It is in good condition, and is said to
have reduced quite satisfactorily (with the aid of roasting) the refractory
ores of the diRtrict. The "pulp" from dry crushing is drawn up by means
of fans fi·om the battery-screens into an elevated bin, and by this means
a space is left in which the usual sluices can be set for wet crushing.
The mill is thus made available for either process.
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No work has been done on the Sheba mine for more than 18 months,
though previous to that time several hundred thousand dollarR were
expended. The ore is an antimonial sulphuret of silver and baser metals,
(a peculiar fahlerz,) and occurs in chambers, of which it is highly probable that more remain in the mine, besides the one or two already
exhausted. The temporary failure of the enterprise is due, partly, to
extravagant management while the rich ore continued, and partly to the
lack of a proper system of economical and judicious prospecting. There
is no test of skill in mining more severe than the management of a mine
in such ground. Anybody can ·work a "bonanza;" the large profits cover
aU mistakes, and the happy stockholders make no inquiries. But the
science at which lucky miners are accustomed to sneer, is invoked by
them, often too late, when they have wasted their luck, and the dark
day of" dead ·work," for which they made no provision, has come upon
them.
An interesting commentary· upon miners' law is the fact that the
Sheba mine and mill were both "jumped" during the last year; that is,
re-located and claimed as a new discovery, under the laws of the Star
district. It seems that the miners of that district, anxious to ''keep
things lively," made it necessary for every claimant to do a certain
amount of work annually, or forfeit his claim. As the Sheba had lain
idle for a year, some enterprising parties from a neiglllwring district
thought they would appropriate mine, mill, and an; and certainly they
would have good standing in "law," if not in equity, but for another
peculiarity in the wonderful code which still holds sway in the now all
but uninhabited district. For, in their laudable desire to push things,
the miners of Star once on a time passed an amendment to their law
providing that if any person would do in one year the "assessment
work" of two, his title should be secure for three years without further
performance. Afterwards, changing their mindt~, they repealed this
provision, but not until the Sheba mine had more than satisfied its
requirements. As all these matters are to be proved, not by legal
records, but by newspaper extracts and the memory of witnesses now
scattered in other districts, the affair is a promising one for the lawyers.
Those who profess to wonder why capital is not more freely invested in
property, the very title to which is at the mercy of a mass-meeting of
temporary colonists, may perhaps find food for reflection in this incident.
Opposite the Sheba, on the south side of Star creek, is the De Soto,
already alluded to. The location comprises 2,100 feet, and its southern
extension, the Whitmore, is 1,500 feet long, followed by the American
Basin, 1,800 feet. The vVhitmore, owned by a London company, has a
tunnel of 500 feet, and the American Basin, owued principally by a New
York company, has a tunnel of 1,000 feet. The former is not yet near
the line of the vein, and the latter is supposed to be near jt, but has not
cut it. All the tunnelling is in very hard rock, and cost at least $25
gold per linear foot.
Above the Sheba belt the black slate, interstratified with gray limestone, extends up the mountain for three-fourths of a mile, when it
changes to quartzite. In this rock are the J\iammoth series of veins,
carrying hard, brittle quartz, with disseminated galena. The ore is
argentiferous. Above this series, and almost at the summit of the ridge,
is the l\1ountain Top series, containing the great San Bernard ledge-a
wall of brilliant, white, barren quartz, striking northeast and southwest,
and visible from a distance of 10 miles. 'rhis ledge, court~ing as it does
across, not with, the strata, is the only lnuqistakable fissure vein in the
district, but unfortunately that is its sole merit. It has been but little
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worked, and offers no encouragement to mining. In former times the
Perigard Tunnel Company proposed to run a tunnel through the mountain into the Humboldt valley, a distance of two miles, and the work
was said to be under way, but I found no traces of it.
Trinity district.-Tbis is one of the most interesting localities to the
mining engineer and metallurgist in all the west. It is the seat of the
famous Oreana smelting works. The district was organized in J nne,
1863. It is situated on the west bank of the Humboldt, 25 miles north
of Humboldt lake, and 30 miles southwest of Unionville. A small portion of the district, in a projecting group of the Trinity mountains, is
known as Arabia, and comprises the most uoted mines-the Montezuma,
Jersey, Savannah, Sultana series, Chloride, Guatimozin, Tontine, Eagle,
Dunderberg·, Ne Plus, Bald Hornet, Daisy, and Oxid.e. In these veins
the same phenomenon has been observed as in other districts of Humboldt county. They occur in groups of parallel course, and some of them
pinch out to a mere seam at no great depth. This is the reason why so
many locations in Humboldt county cover, not single veins, but series.
TlJe miners found that it was necessary to allow SLlch locations, as no
man could be sure of an ind.ependent vein in a single outcrop. The
application of the United States law, forbidding the grant of more than
one outcrop within the svace covered by the patent, would work mischief here.
The Montezuma mine was the only one actively worked. at the time
of my visit. The vein crops out on the south side of a shallow calion,
while most of the neighboring mines are on the north slope. Their
course is north 100 east, while that of the Montezuma is nearly east and
west, and the calion runs nearly northeast and southwest. The country
rock is porphyry, and the ledge clips north between well-marked casings,
at an angle of 45°. The outcrop is 11 feet wide, and the vein in depth
averages seven feet. At the lowest point exposed, (150 feet on the
incline, at the bottom of a prospecting shaft,) there is still a vein of six
feet. The longitudinal extent of the workings is about 500 feet; the
whole claim covers 2,000 feet. As the mine is at least 500 feet above
the Humboldt, aud the vein-matter exceedingly decomposed, it is not
surprising that it contains no water. This and the Liberty mine, in San
Antonio clistriet, Nye county, are the driest I have visited. The workings on the lVIontezuma consist of a deep open cut, and inclines to a
depth of 80 feet, opening good ground, besides the 150 feet exploring
shaft already mentioned. About 1,500 tons of ore have been already
extracted, and I estimate the reserves in sight at 1,200 tons more.
The ore is very friable, consisting of salts of lead and antimony, (cerussite, antimony spar, antimonic oxide,) in a gangue of quartz ancl felspar.
The value in silver ranges from $60 per ton upwards. The present
aYerage yield at the works is $80. The Jersey ledge, which strikes
north-northeast and intersects (as is supposed) the Montezuma, answers
to the same description, except that the average width is three feet, aud
the average yield of silver per ton $40. This would not pay for working, nor indeed does the $80 of Montezuma ore leave a very large margin; but both these mines are enhanced iu value to a remarkable degree
by the railroafl, which now passes within sight of them. TlJeir base
metal, amounting to 40 or 50 per cent. of the ore, is now worth as much
as the silver, as will be seen presently. The Jersey has been well opened
by inclines to the depth of 60, 800, and 100 feet, and drifts connecting
them. There are at least 2,000 tons of ore exposed. The claim is 1,200
feet, for 1,000 of which the outcrop has been traced. The mine has
H. Ex. Doc. 54--9
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been idle, waiting for the railroad, but the work will soon be actiYely
prosecuted.
JVIr. Nason, the energetic and skilful superintendent of the :Monteztuna company, deserves the highest praise for the perseverance and
talent with which he has redeemed what was at the outset as decided
a failure as any in Nevada. I do not mean to enter upon the history of
the enterprise in which he was at first engaged, further than to say that
the removal of the company's original mill from Etna to Oreana, the
acquisition of the Montezuma mine, the bold plan of erecting furnaces
and smelting the ore in a region so destitute of fuel, and in the absence
of all precedent or experience of the kind inNevada-these are all parts
of a Napoleonic policy by which one man 'vas able to wrest victory from
disaster. I wish such cases were more numerous; but, in general, tl1e
despair and apathy of American capitalists at their first discouragement
are equal to their credulity and extravagant expectation at the outset;
and their agents are not able to rescue them from the consequences of
their :first blunders.
J\rlr. Nason's works at Oreana are in some respects quite original. l\fr.
Clarence King's exploriug party have drawings of them, which will
doubtless be published; and I shall confine myself to a brief description.
The works stand on the bank of the Humboldt, about a mile from the
Central Pacific railroad. The custom department contains five light
stamps, three flat-bottomed paus, and one settler. This machinery, used
for reducing such ores as can be treated by the Washoe process, is driven
by an engine of about 25 horse-power, which keeps in motion also, the
blower for the shaft furnace. The process employed for the Montezuma
ore is direct smelting with fluxes, and subsequent calcination and cupellation. The ore contains a bout 50 per cent. of lead and antimony, and
$80 of silver to the ton. The method of treatment is as follows:
The ore, reduced to about egg-size with a Blake crusher, is mixed on
the charging floor with a flux consisting of 20 parts of soda and 80 of
lime. The materials for this flux are gathered from the alkaline deposits
of the valley and foot-hills. The most desolate and forbidding feature of
the country thus turns out to be an important element of future wealth.
The flux is added to the ore generally in equal weight, and the whole is
charged with charcoal into the furnace. About once in seven minutes
two shovelfuls of charcoal and four of the mixed ore and flux are charged.
This represents about 12 bushels of charcoal, or 225 J)Ounds, per ton of
ore. Considering that Mr. Nason has paid as much as 65 cents a bushel
for charcoal, and that he cau now obtain it for 25 ceuts, by means of the
railroad, the economy in this one item is evidently enough to pay a
handsome profit to the company. The furnace will melt about 12 tons
of ore daily, producing 30 to 35 pigs of metal every shift, or about 10,000
pounds in 24 hours. The discharge of einder is continuous; but the
metal is drawn off once in an hour and a half or two hours, when from
four to six pigs, or 300 to 450 pounds, are obtained. This metal is an
alloy of antimony and lead, containing about $200 per ton in silver.
There are two furnaces in the works for the production of the crude
metal, but only one was running at the time of my visit. There are also
four large reverberatories, in which the crude metal was formerly calcined
and purified of antimony. These furnaces were able to calcine a charge
of 1G tons in 14 days. They are now superseded by the arrangement
which tlle railroad has enabled the company to make with parties in
San Francisco. The same is true, also, of the cupelling-furnace, a very
neat structur€, with movable test, raised or lowered with screws. The
silver produced from this establishment was 997 and 998 thousandths
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fine. The antimony was formerly thrown away as refuse, but has
become valuable for type-metal, Babbitt's metal, &c. Still the prices of
transportation were such previous to the completion of the railroad that
the lead and antimony produced could scarcely be said to find a profitable market, and the silver had to pay all costs. All this is now bray ely
changed. The operations of calcination and cupellation are no longer
carried on ; the crude pigs from the shaft- furnace are sold directly to
Selby and Co., of San Francisco, who pay $100 per ton for the base
metal, and $1 per ounce for the silYer it contains. The favorable effect
thus produced upon the business of the Montezuma company is typical
of the good results which will follow the introduction of the railroad in
all our mining districts. The running expenses and profits of the Oreana
works may be sketcheu as follows, on the basis of the single shaft furnace in operation at the time of my visit:
MINING COST.

Twelve tons of ore daily, mined and hauled to mill .......... _...
REDUCTION COST,

$84

12 TONS DAILY.

Four smelters, two at $5, and two at $2 50. . . . . . . . . . . . . . . . . . . . .
Two engineers, at $4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Five laborers, feeders, &c., at $3...............................
Two cords of wood, at $15 ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Limestone, iron, horse feed, &c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Charcoal, 144 bushels, at 25 cents...............................

15

8
15

30
10

36

Total daily labor and materiaL . . . . . . . . . . . . . . . . . . . . . . . . . . .
Add for superintendence, office, &c............................
Transportation 4.8 tons metal to San Francisco. . . . . . . . . . . . . . . . . .

198

Total cost of metal from 12 tons ore . . . . . . . . . . . . . . . . . . . . . .

367

25
144

V A.L E OF METAL IN SAN FRANCISCO.

Four and eight-tenths tons lead and antimony, at $100. . . . . . . . . . $480
Three hundred awl sixty ounces silver, (the average contents) at $1 360
Total..................................................
Subtract cost of production, &c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

840
367
473

Any error of under-estimnte on the above expenses will be more than
counterbalanced by the fact that labor is reckoned at former rates, and
that a great reduction might be effected in that item, especially by the
employment of Chinamen. Of their capacity I have not the slightest
doubt. Indeed, the mo. t faithful and skilful workman that Mr. Nason
ever had at his reverberatories was a Chinaman; and a metallurgist will
mH.lerstand that if a Chinaman can be trusted to manage a reverberatory
furnace, there is nothing· which he may not, under proper direction
and supervision, be trusted to do in tl1e whole field of the reduction of
ores. I incline strongly to the opinion that our much needed supply of
skilled lalwr in metallurgy is to come, in the Pacific States, from the
patient and imitative Chinese.
An inspection of the figures a boYe given shows the interesting fact
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that the silver alone does not quite pay the expense of working. In point
of fact, when the silver was produced at Oreana, there was no transportation of base metal to be paid, so that item of $144 falls away; but, on
the other hand, there was a heavy expense for calcination and cupillation, which was not balanced by the fact that, when the silver was at
last refined, the company received $1 30 per ounce for it, instead of $1
as now. In a word, the railroad has made all the difference between
paying expenses merely, and paying 100 per cent. profit over expenses,
in this one representative case. The Oreana enterprise is one of the few
which rest upon a sound economical basis, comprising the utilization
of all the valuable ingredients contained in its raw material.
Winnem·ucca district, about 40 miles north of Oreana, on the west side
of the Humboldt, comprises the Winnemucca, a large vein, owned by·
eastern capitalists, but not yet developed; the Union series, now owned
and worked by a New York company, and said to be valuable; the
Pride of the Mountain, belonging to a French company, (the owner of
the Humboldt canal,) which is still experimenting upon the refractory
ore ; and a hundred other locations not yet developed.
B~tllion shipm,ents from Unionville, Humboldt cmmty, N e·v ada.-These
shipments were made through the express office of Wells, Fargo & Co.,
and, as the express charges were generally very high, (to cover the risk
as well as cost of transportation,) being frequently three per cent. on
the amount declared, it was customary for shippers of bullion to
assume part of the risk themselves, by declaring at the office an amount
less than was actually delivered. The excess of actual over reported
value is at least 33! per cent., and sometimes more. I have added a
eolumn with this correction:
Shipments of bullion from Unionville, Humboldt county, Nevada.
Amount.
Date.

1867.
Oct. 13
Oct. 17
Oct. 2:1
Oct. :n
Nov. 6
Nov.lO
Nov.12
Nov.12
Nov.l8
Nov.2:1
~ov. 26
Nov.31
Dec. 7
Dec. 11
Dec. 15
Dec.l9
D ec. 21
Dt·c. 25

J.C.Fall ················
...• .• do .••••• -----------. __ •.. do .............. -- .•
..•.•. do ...... -----------.. ... . do ...... -----------Golrl Dust.-------------1!'. G. Negus ............ __
J.C.Fall .........................
. __ ... do ... ...............
...... do ...... ·----------1<'. G. Negus .. ------ ......
J.C.F all -----·---·----··
. __ ... do ..................
... ... do ..... ....... ......
. __ ... do. __ ...............
...... do . .................
...... do ..................
____ .. do ..................

1868.
Jan. 5
Jan. 11
Jan. 15
Jau. 20
Jan. 22
Feb. 1
Feb. 4
Feb. 6
Feb. 9
Feb. 18
Feb. 20
:M:ar. 5
Mar.ll

J.C.Fall ............................
. __ ... do ....... -- .... -- •..
... ... do ....... -- ••..•.••.
...... do . .................
... ... do ............ -- .••.
.... .. do ........... .. .....
... __ .do ..................
.. __ .. do ............. -- ...
. • . . . . do ..................
...... do ............. .' ....
_. _•.. do ..................
...•.. do ..................
...... do ................ --

Amount.
Date.

Name.
Dccla'd.

Real.

Coin.
$600
200
800
600
870
875
3, 000
1, 395
570
750
900
700
1,125
1, 020
700
750
8 .0

Coin.
$800
266
1, 066
800
1,160
1, Jfi7
4, 000
1, 860
760
1, 000
2, 666
1, 200
9:13
1, 500
1, 360
9:13
1, 000
1, 080

600
540
7:!0
615
420
690
840
675
750
855
750
975
600

800
720
960
820
560
920
1,120
900
1, 000
1, 140
1, 000
1, 300
8()0

Name.
Decla'd.

1868.
Mar.17
Mar. 25
Apr. 1
Apt·. 6
Apr.l4
Apr.18
Apr.21
Apr. 23
Apr. 27
Apr. 27
Apr.29
Apr. 31
May 5
May 8
May 11
1\Iay 15
May 18
May 21
May23
May 27
May 29
May 31
June 3
June 6
June 10
June13
Juncl5
June17
June20
June23
June25
June28
July 1

J.C.Fall ......................
..••.. do ______ ...•••...•.
.. •••. do .................
...... do ____ ... __ ... __ • __
...... do. ____ ............
...... do __ ............ __ .
...... do .... __ . __ . __ .....
...... do __ .. ______ ....••.
...... do __ ........ __ .....
...... do. __ ..............
.. .... do __ ..... __ . __ .....
...... do .......... ____ ...
...... do .................
. -- ... do .................
. ..... do .. __ .............
.. .... do ....... ______ ....
. ..... do. __ ..............
...... do ......... __ ......
...... rlo. ____ ............
...... do .. __ ........... __
...... do. __ ..... ____ . ____
...... do.·---·- ...... __ ..
. ••••. do ..•.•.. ------ ____
.. .... do. ______ ..........
.. .•.. do .......... .... _..
. •.••. do ..••••• -------- ..
.. .... do. __ .... __ .. __ . ___
.. .... do ........... __ ....
.••.•. do ..•••.. ------ __ ..
..•••. do .............. ___
...... do ....... _.... _. __ .
.. .... do. __ .. __ .. __ ......
...... do ............. ____

Coin.
750
585
675
330
750
825
750
870
350
5l0
825
375
780
$750
900
750
825
810
750
52:1
750
750
675
650
675
675
480
931
825
675
750
780
975

Real.

Coin.
1, 000
780
900
440
1, 000
1,100
1, 000
1,160
466
680
1,100
500
1, 040
$l, 000
1, 200
1, 000
1,100
1, 080
1, 000
700
1, 000
1, 000
900
866
900
900
640
1, 241
1,100
900
1, 000
1, 040
1, 300

133

WEST OF THE ROCKY MOUNTAINS.
Shipments of bullion from Unionville, Humboldt county, Nevada-Continued.
Amount.
Date.

Name.

Amount.
Date,

I

1868.
July 2
July 4
July 9
July 11
July 13
July 15
July 17
July17

J.C.FalJ .•. . .•••••..••..
...... do ..................
...... do ..................
...... do . ................ .
...... do ............... ...
...... do ..................
...... do . ......... . .......
John s. Northup, gold
from Dun Glen,
July20 J. C.l!'all .........•......
July23 ...... do . ............
July 25 Macbeth & Fox, Battle
mountain.
o

••••

Decla'd.

Real.

Coin.
600
825
750
750
630
1, 050
630
250

Coin.
800
1, lCO
1, 000
1, 000
840
1,400
910
300

675
600
4, 000

6, 000

900

Name.
Decla'd.

1868,
July26 J. C. Fall. . •. .. •• ..•. .•.
July 27 Fall & Temple .•.•...•..
July 29 J. C. Fall ...............
Aug, 4 ..... . do ........•• ....•..
Aug. 4 Fall & Temple ......•••.
Aug. 6 . ..... do ... .....•......•.
Aug.10 J. C. Fall.. .............
Aug.lO Fall & 'l'emple .......•..
Aug.20 . ..... do .................
l!Mimated shipments to Oct. 14 ..

800
'l'otal for one year . ...•

0

•••••• 0

Coin.
600
450
675
975
600
540
360
630
1,380

.... . ....

Real,

Coin.
800
600
900
1,300
800
727
480
840
1, 840
20,000

-----............ 109,884
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SECTION III.
NOTES ON MONTANA.
BY
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CHAPTER XII.
GENERAL GEOLOGICAL FE.A.'l'URES OF THE TERRITORY.

Rocks, representing the three grand diYisions of geological time, are
more equally distributed in the Territory of Montana, perhaps, than in
any other part of the continent.
Granite and other arzoic rocks, secondary limestones and sandstones,
and extensive tertiary deposits lie literally side by side in nearly every
part of the Territory as yet examined.
The azoic rocks are represented by granite, gneiss, and trappean
rocks, the latter principally dioritic in their character, but sometimes
assuming the trachytic, amygdaloid or basaltic characteristics.
Owing to the partially metamorphic condition of the secondary rocks,
their relative age cannot at present be determined. Very few fossils are
found in them, and those usually quite indistinct. The tertiary deposits
are very distinctly marked, and generally quite un<listurbed, showing no
marks of metamorphic action.
If we should say that granite accompanied the anticlinal axes of the
main mountain ranges, secondary rocks covering the slopes, and tertiary deposits lying horizontally in the valleys, it would express with accuracy the geological character of much of the Territory, especially that
portion lying abovn the forks of the Missouri river. It is true that granite does not form uninterruptedly the crests of the mountain ranges, but
its frequent appearance at their higher points strongly suggests continuity along the whole axis of elevation, though concealed beneath secondary rocks that often cover the mountains to their summits.
To the subordinate ranges and spars the rule does not so generally
apply, many of the latter especially showing only secondary rocks, or,
as is frequently the case, showing gneiss or granite at the point where
they leave the main range only secondary rocks at their lower elevations.
The following are the more marked localities in the occupied portions
of the Territory when the azoic rocks predominate.
On entering the Territory by the west from Salt Lake, we find a broken
mountain range, lying between the BeaYer Head and Black Tail Deer
creeks. This is mainly gneiss, so far as examined, but showing occasional masses of trap. As there have been no mines of value developed
in this range, comparatively little can be said of it.
About 50 miles northwest of this range is Bald mountain, the most
prominent and picturesque peak in Beayer Head county. Though
covered on the southerly slope with secondary rock to the very summit,
it is a mountain of true granite. Its altitude, determined both by triangulation and by barometric measurement, is about 4,500 feet above
the valley of the Grasshopper creek, but though apparently the most
prominent peak in the vicinity, and so considered by the inhabitants, a
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visit to the summit will discover a still higher peak about 12 miles northwest, probably having an altitude of 1,000 feet greater than Bald mountain.
This has been named Torrey's peak, but so far as is known has never been
ascended.
These, with their smaller associates, form an interesting cluster of
granite mountain peaks, and so far as has been discovered furnish the
only instance of the existence of true granite within the limits of Beaver
Head county, with the exception of its occasional appearance upon the
crest of the main range, the latter forming the boundary of the county
on three sides. Crossing the Black Tail Deer in the direction of Virginia
City, we strike a mountain spur extending northward from the main
chain, this exhibits gneiss n,ear its junction with the main r:;mge, but
the northerly portion, lying west of the Stinking-water river, is wholly
secondary in its character.
The Tobacco Route range, as it is sometimes called, lying between the
l\fadison river and the Stinking-water, exhibits mainly rocks of the azoic
age, principally gneiss iuterupted by trappeau masses, but sometimes
showing true granite.
This range, above or north of Virginia City, on Alder gulch, is principally gneissoid in its character, but at the point where the city is located
the range is cut by an extensive mass of trap, stretching from the bill
east of the town nearly to the Eight-mile house at the eastern foot of
the range, and having a breadth of three or four miles.
Following the range northerly for many miles, we find on the west
side gneiss only, cut, however, by dikes of trap, but as we approach the
Jefferson river the range changes in its character, the rocks becoming
mostly secondary.
Examining the range along its eastern slope, the gneiss changes to
granite proper, as we approach the town of Sterling, but is still bounded
by gneiss further east. The formation where the town is located and
the mountain side west of it is granite, but following the Hot Spring·
creek easterly to the old crossing we find an abrupt change to gneiss.
Near this point we find an eruptive mass of trap of peculiar form, known
as Flat Top Butte.
Situated near this butte is the hot spring from which the stream derives its nanw. There are many of a similar character in the Territory,
and a general description of this will apply to nearly all. The water,
which issues in considerable volume, is almost perfectly pure, quite as
much so as the water of the purest cold springs. The temperature, varying but slightly through the different seasons of the year, is about 133°
Fahrenheit in this and the majority of springs examined, but in rare
instances it is as high as HlOO Fahrenheit. The purity of the water is
not, however, common to all these things, without exception ; the water
of the hot spring of Deer Lodge valley being charged with carbonic acid
gas, and holding considerable carbonate of lime in solution. The rapid
escape of the gas in this case gives an appearance of ebullition, and the
carbonate of lime, no longer capable of being held in solution by the decarbonate(l water, is deposited. Thus an incrustation of carbonate of
lime has been formed by the water, until a hemispherical mound about
30 feet in height has been formed, to the top of which the water rises in
its central well. The only peculiarity observed in connection with the
hot springs of pu/te water is the unusual vegetable growth upon the
grounds watered by them, including a rapid propagation of water plants
pror)cr. The httter effect is demonstrated whenever the water is allowed
to run through open trough of wood, the whole surface of the troughs
beneath the water being covered, in a few days, ~ith a rich green confervoid growth.
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These springs, so far as examined, are found near the juncture of
granite and sedimentary rocks. If it were not already sufficiently proven
by other facts, the character of pnrity exhibited by these thermal
waters would demonstrate that this heat is deri vecl from deep subterranean channels of high temperature, through which the water passed
before reaching the smface, rather than from any chemical reaction of
water upon mineral matter. The bearing of the study of thermal springs
upon the later theories, with regard to the origin of metalliferous veins,
makes all facts touching the character of such waters of importance.
Passing northward across the Jefferson, by the route from Virginia
City to Helena, we find in the Silver Star district an exposure of granite
proper in Hell canon, which changes to hornblendic gneiss, as we go
east toward the Jefferson river. The gneiss continues nearly to the
level country bordering the river, where a secondary limestone makes its
appearance, but is quite limited in extent.
Moving northward to the Boulder valley, we find the range lying west
and north of the valley at that point wholly granitic; while easterly
and southerly we see ranges that show secondary rocks only.
Still further north the town of Jefferson lies between ranges both of
which are essentially azoic. The granite range dh·iding the waters of
Prickley Pear from those of Crow creek shows an extensive mass of greenstone trap at the summit. In the vicinity of Helena granite makes its
nppearance about three miles above the town. Its line of junction with
the limestone and sandstone of the secondary can be readily traced in a
southeasterly direction until it crosses the Prickley Pear above Prickley
Pear city. The auriferous veins of the vicinity lie in the granite, and
generally near the line of change of formation referred to.
In addition to the localities already mentioned, the trappean rocks
make their appearance at many points, and are often intimately associated with the metalliferous deposits. They break through the secondary deposits at several points in Beaver Head county, as in the Horse
Prairie, Bannock, Blue Wing, and Hattie Snake districts, and show
themselves eonspicuously in the northern portion of Bdgerton county in
large tabular masses, or characteristic shapes, like the well-known'' liirdtail rock."
These masses ar~ more generally dioritic, but sometimes exhibit several
different varieties in the same immediate vicinity, as, for instance, the
extensive formation that underlies Virginia City, and cuts the range
west of it. This shows, near the town, two distinct and wen-marked
varieties, the trachytic and amygdaloid; but as we cross the range and
begin to descend on the eastern slope by the toll road, we find the trap
assuming the basaltic character, showing distinct grains of olivine.
The most interesting feature connected with the trappean roeks of
the Territory is that arising from their association with certain metalliferous deposits. The auriferous veins of Bannock are wholly contact
veins, lying· between the secondary rocks and the erupted trap; and the
argentiferous veins of the Blue Wing district, as well as those of
Argenta, are intimately associated with the trappean masses, being
wholly in the adjoining limestone, but evide.n tly having as their starting
point the dividing line between the different formations. The secondary
rocks of the Territory are found upon the slopes of most of the mountain ranges, and many of the subordinate ranges and spurs show this
formation almost exclusively. It is rarely that a valley is bounded on
both sides by rocks of the same age. The Madison valley, bounded on
the west, as we have. already seen, mostly by azoic rocks, shows an
eastern boundary of sedimentary rocl{S of the secondary age. These

WEST OF THE ROCKY MOUNTAINS.

137

rocks are, in all parts of the Territory, very greatly disturbed, in some
cases highly metamorphic, and in all cases more or less so.
The obliteration of fossil inuication by metamorphic action precludes
the possibility, at present, of determining the exact g-eological period to
which to refer the different deposits of this age. The secondary limestone at the point of contact with the trappean masses referred to
becomes white crystalline marble, but the eftect is limited to the immediate neighborhood of the line of contact.
The tertiary deposits of the Territory are extensive and widely distributed, being found in almost every portion occupied, from Fort Union
to the head-waters of the Missouri.
The lignite group, lying about Fort Union, at the eastern limit of the
Territory, is 2,000 feet thick, and extends over an immense area. This
group is tertiary, probably of the eocene age. The same group makes
its appearance at different points in the Territory, and at no point is its
oeClurence more clearly marked than at the head-waters of the Missouri.
We may say that the level or gently undulating plateaux of all the
valleys above the confluence of the Jefferson, :Madison, and Gallatin
rivers are underlaiu by lignite or other beds of the same age. They are
made up of deposits of sand, clay, and friable sandstone, with beds of
lignite, gypsum, fire-clay, &c.
In some localities fossil trees are found in abundance; as, for instance,
in the tertiary near Gallatin. Silica is the fossilizing agent.
If we examine the present conformation of this portion of the Territory we shall readily di cover the origin of the tertiary seas in whieh
these ueposits were formed. We find the mingled waters of the J efferson, Madison, and Gallatin sweeping through an abrupt canon, where
once au uninterrupted rocky barrier was presented to the northward
flow of these waters. This caused the water to overflow aU the comparatively levelland south and west of the present" forks" of the Missouri, forming an extensive inland sea, which was afterward drained by
the cutting through of the present canon. At the same epoch the different canons on the upper waters of the same streams and their tributaries were also closed, causing the existence of other and smaller inland
seas.
The beautiful valley of the Mauison river was then one magnificent
sheet of water, extending from the mouth of the present canon southward as far as the ye could reach, and even far up on the very sources
of the Missouri ; as, for instance, above the canon at Bannock smaller
tertiary seas existed. Beneath tl1ese seas the lignite clays and soft
sandstone of the present valleys were formed during the lapse of tertiary age.
The Madison valley, with its broad and beautiful plateaux, underlaid
by undisturbed tertiary deposits, is perhaps the best illustration of the
formation of this age in the Territory.
Though as yet undeveloped, the lignites of this formation are doubtless destined to furnish fuel in sufficient abundance to meet the requirements of the Territory.
A bed of lignite has been worked to a slight extent near Bannock.
with fair promise, it is said, of success. Beds have been discovered in
Yarious points of the Territory, and the coal rudely tested with varied
results. As in other sections, we shall doubtless find many of tbe Jig.
nite seams unfit for use; but, long before the fore ts fail to furnish a
supply of fuel, veins of good lignite will doubtless be developed in different parts of the Territory.
From the tertiary beds aboye Bannock, gypsum may be obtained in
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large quantities, and probably from similar beds in other valleys. The
clays of some of these beds are of a very refractory character, and are
destined to furnish material for the construction of smelting furnaces, &c.

CHAPTER XIII.
POPULATION, ASSESSMENTS, IMPORTATIONS, ·w AGES, COST OF MATERIAL,
CHINESE, PACIFIC RAILROAD, ETC.

Population.-The present year has been a period of very general prosperity. Emigration from the Territory is far less observable than last
fan.
Farming has become a settled pursuit.
The quartz mines are building up around them permanent towns, and
families are becoming more common in the community.
For the above reasons it is probable that the population has increased
to somewhat over 28,000 souls, not including the Indians.
Territorial assessment.-The assessment of the different counties, as
:filed in the auditor's office, September 1, 1868, is as follows :
Madison county ______ $2,259,238 Missoula county ___ .. _ $407,216
Lewis & Clarke county_ *2, 343, 453 Meagher county_ _____ 357, 405
Deer Lodge county_ ___
957, 920 Jefferson county. _. . . .
257, 284
Beaver Head county..
453, 608
--Chouteau county . . . . .
438, 907
Total . . . . . . . . . . . . . . 7, 903, 170
Gallatin county . . . . . .
438, 139
List of steamboats arrived at Fort Benton in 1868. t
1. Success, 150 tons freight; arrived May 13, 10 a. m.
2. Cora, 150 tons freight; arrived May 15, 5 p. m.
3. Deer Lodge, 130 tons freight; arrived May 19, 10~ a. m.
4. Nile, 130 tons freight; arriv-ed May 21, 6 p.m.
5. Miner, 80 tons freight; arrived May 25, 8 a.m.
6. Only Chance, 170 tons freight; arrived May 25, 11 a. m.
7. Sally, 208 tons freight; arrived May 25, 9 p. m.
8. St. Luke, 200 tons freight; arrived May 28, 4~ p. m.
9. Henry Adkins, 150 tons freight; arrive_d May 30, 1! p. m.
10. Mountaineer, 205 tons freight; arrived May 30, 10 p. m.
11. Octavia, 175 tons freight; arrived May 31, 8 a. m.
12. Ida Stockdale, 170 tons freight; arrived May 31, 11 a. m.
13. Peninah, 50 tons freight; arrived May 31, 8 p. m.
14. Antelope, 180 tons freight; arrived June 1, 2 p. rn.
15. Huntsville, 170 tons freight; arrived June 1, 9l p. m.
16. Bertha, 150 tons freight; arrived June 2, 3 p.m.
17. Lacon, 150 tons freight; arrived June 8, 7 a. m.
18. Guidon, 125 tons freight; arrived June 8, 74 a. rn.
19. Benton, 125 tons freight; arrived June 13, 4 p.m.
20. Yorktown, 125 tons freight: arrived June 14, 7 a.m.
21. Importer, 100 tons freight; arrived June 15, 5~ p. m.
22. lela Rees, 100 tons freight; arrived June 16, 1 p. m.
23. Andrew Ackley, 175 tons freight; arrived June 17, 7 a.m.
24. North Alabama, 150 tons freight; arrived June 19, 12 m.
ilo A supplemental list, now making, will add largely to the sum total of this, the most
flourishing and populous county of the Territory.
t I am indebted for the above list to Messrs. Basset and Magee, compilers of the forthcoming
Montana Statistical Almanac.
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25. Fanny Barker, 140 tons fr('ight; arrived June 20, 7 a. m.
26. lliram Woods, 80 tons freight; arrived June 23, 4 p. m.
27. Viola Belle, 175 tons fi·eight; arrived June 26, 4 p.m.
28. Columbia, 175 tons fi.·eight; arrived June 27, 6 p.m.
29. Urilda, 130 tons freight; arrived June 28, 5 p.m.
30. Deer Lodge, (second trip,) 75 tons freight; July 4, 10 a.m.
31. Tom Stevens, 100 tons freight; arrived July 7, 11 a.m.
32. Silver Lake, 100 tons freight; arrived July 7, 2 p. m.
33. Andrew Ackley, (fromDauphan's rapids,) 50 tons freight; arrived
July 23, a. m.
34. Leni Leoti, 180 tons freight; arrived July 26, 9 p.m.
35. Success, 100 tons freight; arrived August 4, 10~ a.m.
The Only Chance, Lacon, Bertha, Fanny Barker, and North Alabama
discharged cargo below, but delivered it at Fort Benton.
The .Amelia Poe was lost at a point a short distance above Milk river.
Latterly, owing to tho close of navigation on the Missouri, and the
near approach to Salt Lake of the Union Pacific railroad, small lots of
the more valuable goods have been shipped hither by car and wagon.
During the summer many pack trains cross the mountains from Oregon,
bringing clothing, blankets, and similar goods from the Pacific slope.
I think it would not be ont of the way to put the amount of imported
freights at a grand total of 6,000 tons for the entire country.
Labor.-Iu order to a correct conclusion in regard to the relations of
labor and capital, as expressed in the term wages, we must bear in mind
the general principle that, where capital is abundant, interest is low and
labor likewise; on the other hand where capital is scarce interest is high
and labor likewise. In the :first case the laborer is, so to speak, at the
mercy of capital ; in the latter he is free and independent. In all long
settled countries we :find examples of the :first condition, and in all new
countries of the second. And it is to escape this pressure, or supposed
pressure, that our .American population, or at least the discontented and
ambitions portion, seeks the frontier where capital is scarce, and the
remuneration of the laborer high.
1\Iontana, with the other new Territories, and the older States to the
east, excmpli(y the above enunciated proposition. The price of labor
here, as elsewhere, is governed by the general law of supply and demand.
"\Vages reach their maximum in summer, and minimum in winter;
and for the following reasons: During part of the spring, summer, and
early f~lll, the placers ofier a ready :field for labor, and wages are, consequently, at their height. The price varies from $2 50 to $8 (gold dust)
per day, equal to $3 to $10 currency; the last :figure being the exceptional rennmeration of :first class "drifters." It is quite improbable
that less than the former price will be paid for many years to come, for
the simple reason that there are still thousands of acres whereon a man
may, by his own unaided labor, obtain that amount as a daily minimum.
Indeed, such placers are denominated by the miners " China diggings,"
i. e., :fit only for the Chinese, and are now passed by without a second
thought. The average miner of all the new Territories is far superior,
both in natural intelligence and acquired knowledge, to the laborers of
the older States. He requires a large income, and, owing to a chronic
habit of improvidence, is often in actual want.
In or(liuary years the placer miner can count upon eight months, during
which tllP streams are not frozen, and hence he must earn enough during
two-thirds of the year to support him during a twelvemonth.
Amongst the entire population of the mining Territories there is, in
reality, uo laboring class. The man who gives his services for hire to-day
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may be the employer to-morrow; and it is this uncertainty of fortune
which insures mutual consideration, self-respect, and a spirit of independence.
Such as are unwilling to work in the placers find employment, during
the summer, in baymaking and general farm labor. The usual rate of
wages for such labor is $60, currency, per month and board. Teamsters
receive $40 to $50, currency, per month and board.
During the winter season placer mining is impossible, or at best the
miner can only hoist the pay gravel to the surface, so as to be ready for
the spring washing. Hence a large number of men are thrown out of
employment, and many who, through ill forttme or improvidence, have
not sufficient ftmds to bridge over the winter, must perforce seek a liYing
otherwise.
This state of affairs conduces greatly to the advantage of the quartz
claims, and good miners are readily attainable at rates varying from $40
to $60, currency, per month, and board. Prudent mauagers often extract,
during the winter, ore in sufficient quantity to keep their mills employed
far into the summer, so that the major portion of the han<ls may, with
the opening spring, be release<l to work in the placers. Good carpenters
and machinists receive $6 to $8 per day; boiler makers and master
builders often as high as $12 to $15 per day. Employment of all kiuds
is remunerated far in excess of the simple cost of living; the uncertainty,
however, of steady occupation, not only renders these high prices necessary, but still further tends to unsettle the laborer. In cases where hands
are employed under an agreement that board be furnished them, it is
usual to rate this outlay as equivalent to an addition to the wages of $1,
currency, per day. In the towns the cost of living is much greater;
ordinary board, without lodging, varies from $12 to $18, currency, per
week.
With every season, however, we find a gradual diminution in the cost
of the necessaries of life. The Territory is, as concerns agricultural products, very nearly self-supporting; and as the farmers cannot rely upon
any other than the home market, their increasing production will year
by year lower the cost of living. Good flour now ranges from $8 to $15
per sack of 100 pounds; whereas formerly it often cost from $50 to $120
for a like amount. Potatoes have fallen from 80 cents to 2 cents per
pound; barley and wheat from 30 cents to 6 cents per poq.nd.
Cost of mater,i als.-Sawed lumber costs from $25 to $50 per thousand;
cord wood from $4 to $8 per cord; brick from $30 to $35 per thousand;
charcoal, 20 to 35 cents per bushel.
Ch-inese.-This people are but just now beginning to form an appreciable proportion of the population. I estimate their number at about 800,
of whom two-thirds are engaged in washing over the placers abandoned
by the whites; the remaining third find employment as washers and
ironers, as cooks, and keepers of small shops.
As a class in the community, they are quiet, orderly and peaceable.
Their mutual quarrels seldom or never require the arbitrament of the
courts, and during the past year there has been among them but one
arrest and conviction, on a charge of manslaughter.
.As far as my observation extends, public opinion seems, in regard to
this people, to be apathetic and seldom demonstrative either for or
against them; that there exists, however, a latent prejudice against them
is highly probable. From time to time, it is true, we hear of outrages
inflicted upon some one of them in the same manner, and perhaps as frequently, as dogs or cattle are maltreated. Otherwise they are as free from
annoyance as auy other class in the community. They do not compete
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with the whites, aud, when mining, either buy claims, thus acquiring
rights which are respected, or take up abandoned .ground. I am unacquainted with any locality, either placer or vein mine, where the Chinese
are hired by the whites.
Northern Pacific railToad.-The question as to the most feasible route
for the construction of the proposed Northern Pacific railroad is one of
vital importance in its bearing upon the interests of the Territory.
Hitherto the cost of transportation of machinery and supplies, and the
uncertainty attending· their transit either by the plains or by river, has
been a most serious obstacle to the success of all enterprises in the Territory, especially those connrcted with mining operations. Some of the
larger stamp mills of the Territory were freighted across the plains, at
an expense of 37 cents per pound, and the :first outlay for freight, in many
cases, has been so great as to dishearten the proprietors, and stop the
further vrosecution of the enterprise. Freights by river have not, of
late, been extravagantly high, but the uncertainty attending river navigation makes it very desirable, and in the end will make it imperatively
necessar;y, that some more rapid and reliable mode of transportation be
adopted. This will doubtless be effected eventually by the construction
of the proposed Northern Pacific road; but in the interval of delay arising fi.'om the want of aid from a government alread3r heavily burdened,
it is hoped that a branch connection with the present Union Pacific may
be constructed to meet the present wants of the inhabitants. In this
connection the following letter from Captain W. W. De Lacy-who, from
his ability as an engineer, as well as his long experience in the Territor3T,
is entitled to the confidence of all-will give reliable data as to the more
practicable routes for each of these roads.
DEAR Sm: In answer to your inquiries as to the most desirable routes for the Northern
Pacific, and the proposed branch to connect with the Union Pacific roads, I make the following statements: I will take as t.he basis of my remarks the line laid down on the map
which aC('Ompanies the report of Edwin F, Johnson, esq., chief engineer of the Northern
Pacific railroad, dated November, 1867.
This mav, in all essential points, is very correct. The line of the projected railroad is
represented ftS crossing the Yellowstone river at Onahtaroup (or Coal) creek, going up tl1e
river some distance ; thence crossing to the head of theM usselsbell river ; thence down Deep
creek to its month on the Mi::;souri river; thence crossing the Rocky mountains at Lewis and
Clarke's, or Cadotte's Pass. both on the bead of the Dearborn river; thence proceeding down
the Big Blackfoot to the Ilollgate, and thence down the Clarke's Fork of the Columbia,
where it passes without the boundaries of the Territory. I would remark, briefly, that I am
personally a<'quainted with almost the whole of this route, except the extensive eastern section on the Yellowstone river, and that it is remarkably favorable for a railroad.
There are no heavy mountains between the Yellowstone and Musselshell, the country
partaking rather of a high rolling plateau. There is a very low open pass at the head of the
Musselshell river. aud the passes of the Rocky mountains are not above 6,500 feet high.
The approach to these passes is not generally difficult, and timber of fine quality, (chiefly
pine,; water, and fine building--stone, abound.
There is another route ·which would go down the Yellowstone to the Big Bend, cross over
by the Boseman Pass to the Three Forks of tLe Missouri river; thence up the J efferson to
the Big Hole, or Wi::;dom river, cross the Rocky mountains at the Deer Lodge Pass, which
is about two miles wide, and thence down the Veer Lodge and Hellgate rivers to the mouth
of the Big Blackfoot, where it would intersect the line previously spoken of. This route
would be longer than the one by the bead of the Musselshell, and longer than that north of
the Missouri eurveye<l by Governor Stevens; but.it would have the advautage of passing
through some of the finest agricultural valleys of the Territories ; also through some of the
richest mineral districts. The difficulties of construction would be less, and the grades
ea&ier, thau on auy other route with which I am acquainted. Coal bas been found in many
places on or ncar both of the lines spoken of, such as on the Yellowst.me, in several places,
the Musselshell river, and also the Judith at Boseman's Pass, and on the Dearborn. These
deposits are more properly lignites. Two of them have been tried; one of them, at Boseman's Pa 'S, in making gas, and the other at the Dearborn, in a grate. Both succeeded
well. I have been informed that the lignites from the neighborhood of Mount Diablo, in
California, are used with success on board the coast steamers.
There is a great deal of excellent land along the Yellowstone, and on the large tributaries
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emptying into it from the south. such as the Powder, Tongue, Rosebud, Big Horn, Clarke's
and many smaller streams. To the north are the valleys of the Musselshell, J ndith,
Deep creek, and Missouri. In western Montana the road would pass through mineral districts of known richness. In eastern Montana the country, in eonsequence of the hostility
of the Indians. bas not been very thoroughly prospected ; but enough bas been done to prove
that the country is rich in the precious metals. As the questions of climate and depth of snow
have a very important bearing on the practicability of the road, I will simply give the general results of years of travel and observation in these mountains. During all of these years
I have bnd occasion to travel in one part or another of the country during the winter, and
generally on horseback.
I would say, therefore, that in open valleys, such as that near Helena, the Deer Lodge
valley, &c., the snow seldom becomPs deeper than one foot, and that in deep, narrow
gorges, where the sun cannot reach it, or where the timber may be thick, the depth ot
snow generally reaches from two to two and a.-half feet. In ascending the hills, particularly on their no 1thern slopes, the snow becomes deeper, but I doubt whether, even at the
highest summits, it ever reaches the depth of 10 feet, judging by the trees. The southern
slopes of the bills, or those opposed to the sun, are generally bare, and horses and cattle
there pick up a comfortable subsistence. The winter does not become severe, nor does much
snow fall uutil after the first of January. During that month there are generally ten days
or two weeks when the thermometer ranges from zero to 30°, and even 40° below. The
rest of the season is not generally as severe as in the northern parts of Maine, Vermont,
or Massachusetts. I would further add, that once in about 10 or 12 years, according to the
observations of oltl mountaineers, there comes an extraordinary winter, when a much greater
quantity of snow falls than usual. Such a one was the winter of 1860-61, when vast numbers of horses ttnd cattle perished in consequence of the depth of the snow. This occurs, however, in all northern countries.
In further elucidation of the matter I will state that, on the 23d and 24th of December,
1867, I crossed the Belt mountains, east of the Missouri, twice; once at the head of Confederate gulch, and again at the head of the Musselshell river, and returned about the 1st of Jan·
uary. The utmost depth of snow that I found on either summit was about one foot. In
going the cold was very severe, but on my return the weather was mild and pleasant.
In the spring, on the 15th of March, I crossed the Rocky mountains at what is called the
Frenchman's Pass, ·within about 15 miles of Helena City, finding about two feet of snow on
the summit. There was no snow in the valleys on either Ride, and but little on the side
hiils. I passed the range 10 days after at .Mullan's Pass, and found but little snow, the
ground being bare in many places.
You ask," What line \\Ould be best for a railroad connecting with the Union Pacific?"
This question does not state what point is intended to be connected, but, as Helena is now
the commercial center of the Territory, I will take it for granted it is meant as the objective
point.
I would state, there-fore, in my opinion, the shortest and best line could be obtained by
starting- from the crossing of Green river, following up the stream or some of its branches to
the head of either Salt river or John Gray's river (branches of the South Snake river) to the
junction with that river, which takes place where that stream turns from north to southwest;
thence the road could go up the South Snake, (in a northerly course,) to the large lake at its
head, could cross the mountains there and follow ,]own the south branch of the Madison,
and the Madison itself, to the three forks of the Missouri ; down the Missouri and up Tenmile cr('ek to Helena The general direction of this route is a little west of north. The
length would be about 350 miles; and it offers the most direct and practicable solution
of the problem t.hat I know of.
There is a portion of this route that I am not personally acquainted with. I know
nothing of Green river, or of the heads of Salt river, or John Gray's river, but I am well
acquainted with the South Snake river, which I explored frcm its mouth to its head in 1863,
and with the Madison, Missouri, and neighborhood of Helena, and these present no serious
difficulties.
The worst part would be at the bend of the South Snake river, where it turns at right
angles to its former course. Here there is a precipitous eaiion, which lasts for several miles.
There is an Indian trail on the western side, that being more favorable than its opposite.
Above this point there is one other canon, not nearly as difficult as this one, and the rest ot
the way is comparatively easy. The rive.r heads in a large lake some 12 or 15 miles long,
and flows into another large lake called Jackson's lake, of about the same length.
At the bead of the South Snake, and also on the south fork of the Madison, there are
hundreds of hot springs, many of which are "geysers."
There are two large prairies, or" holes," in mountain parlance, on the South Snake, which
could be cultivated. The whole country is remarkably well watered, and abounds in timber.
The mineral indications are numerous, and I have no doubt that, as in the adjacent Territories, the precious metals will be found. Coal was discovered by the pE!rty that I was with.
The climate, I think, is not severe. It was then in the first half of October, at which time
the weather was very mild, and no snow had fallen. This was at an altitud~ of 6,000 or 7,000
feet. 'l'bere is a route still further to the west which would pass down the South Snake
}'01 k,
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river from the bend to its mouth, and thence turning northerly cross the divide at the head
of Red Rock creek, and follow down the Beaver Head below the mouth of Black Tail Deer
creek, thence cross over to the Wisdom or Big Hole river, (there are no mouutains in the
way,) cross the Rocky mountains at the low and open Deer Lodge pass, and proceed down
the Deer Lodge river to the Hellgate, the probable location of the prospective Northern
Pacific railroad.
The most difficult portion of the route would be down the South Snake river, which, like
the main Snake river, abounds in basaltic precipices. The Rocky mountains, in consequence of a remarkable turn which they make, would have to be passed twice, but both
passes are wide and open, and neither are over 100 feet in altitude. Timber and water
abound on this route.
W. W. DE LACY.
Professor A. K. EATON.

CHAPTER XIV.
PLACER MINES.

Bannaclc Placers.-The :first placers successfully worked in the territory
were those of Bannack, discovered in the summer of 1862.
The yield was at :first large and the gold of high grade, but owing- to
want of capital, only those portions of the gulch were worked that did
not involve any considerable expenditure.
The discoyery of .Alder gulch, :n July of the following year, immediately attracted most of the miners to -that point, so that by the spring of
1864 Bannack was almost entirely deserted by the active placer mining
portion of its population. Iu 1866 it again began to show signs of activity, and has been steadily increasing its productions since.
The completion of a long ditch by Smith & Graeter, bringing the
waters of the Horse Prairie creek into the gulch, has been tbe principal
occasion of an increase in the yield of the gulch the present year.
Enterprising capitalists have long looked upon this gulch as exceedingly rich, especially at certain points, inaccessible except by the expenditure of considerable capital; and preliminary steps have been taken
to organize companies for the purpose of working the gulch, or a considerable portion of it, by a thorough system of hydraulic working and bedrock fluming; but the difficulty involved in securing consecutive claims,
and more especially the impossibility of boWing the property securely
until their arrangements were completed for practically working the
claims, have prevented the 8uccess of these schemes.
There is little doubt that the gold hitherto taken from the gulch is but
a tithe of tlult now inaccessible for want of capital, but that capital cannot be commanded so long as the statutes do not give ample protection
to mining property once acquired, and enable capitalists to hold claims
without interference sufficiently long to put a systematic method of
mining into actual operation.
The same is true of many other localities, where, as in this case, the
conformation of the ground. and other difficulties involve the neces~ity
of a great expenditure of money, before remunerative returns could be
realized.
Alder Gulclt.-Tbis gulch, second in point of discovery in the Territory, and. in yield the first, perhaps, in the world, is still being worked
at certain points successfully, but those portions that can be worked
profitably by individuals with limited means are few, and like most of
the older U.iggiugs it is awaiting the influx of capital.
The introduction of water from the headwaters of the Madison river
has been long contemplated, and a survey of the most practicable course
has demonstrated its feasibility, but the great expense of the undertak-

144

RESOURCES OF STATES AND TERRITORIES

ing-not less than $75,000-precludes the probability of its completion
at present.
Alder Gulch has already yielded a fabulous amount of gold, which it
would doubtless duplicate if thoroughly worked by a s3rstematic method
of bed-rock fiuming and hydraulics.
The successful working of claims at the head of the gulch ·was somewhat interrupted, early in September, by a destructive water spout.
Butcher and French gulches were deluged with water, which, sweeping
down through the main gulch, buried :flumes, shafts, and machinery
beneath amass of sand, gravel and boulders. The effe(~ts of the torna<lo,
however, rapidly disappeared before the energy of the miners, and probably did not seriously affect the yield of the gulch for the present season;
these water spouts, though not usual, may be considered, as pa,r t of the
''institutions" of the country, as more or less of them are experienced
every year.
The introduction of the waters of the Madison would doubtless restore
to Alder gulch its former activity and profitableness. Wigwam, a gulch
tributary to Alder, is reported to have yielded largely.
Ram's Horn, an old gulch north of Virginia City, and according to common report worked out, has given rise to considerable excitement, based
upon the report that valuable deposits have been uncovered beneath the
old bed-rock flume.
TheRadersbury and Crow Creek diggings, 45 miles east ofHelena, have
yielded moderately.
Last Chance gulch, one of the most remarkable in the Territory, still continues to be successfully worked, and at some points more profitably
than ever. This is especially true of the exterior deposits of pay gravel
below the town of Helena; the claims, for instance, of Taylor, Thomson
& Company.
In the summer of 1865 these claims were worked only to the depth of
a few feet, by stripping the surface to the "pay streak;" it was then
supposed that the ground below would not pay. 'rhey are now working
the deposits to the depth of from 40 to 50 feet, with very remunerative
results. The success of operations at this loeality has induced parties to
search for similar deposits at a point further below the town.
On the slope ofTen-mile creek, below Helena, a number of shafts have
been sunk in search of the supposed continuation of the valuable deposit
brought to light in the claims of Taylor, Thomson & Company, Getchell
& Company~ &c., in Last Chance gulch. In the confident belief that
such a channel really exists, Colonel Kieler and his associates haYe commenced a deep drain near the .Jewish cemetery on Ten-mile creek. Their
ditch has already been dug a distance of 1,500 feet, and a large volume
of water has been struck in it.
The majority of the gulches in the vicinity of Helena have been worked
more or less steadily and productively. Silver creek, Trinity, and Piegan to the north, have yielded moderately well.
In Ten-mile creek, to the west of Helena, a prospecting company has
been formed to test the bed of the gulch, which is believed to be rich.
A deep shaft has been sunk and a Wood worth pump capable of raising
some hundreds of gallons per minute has been put in. The prospects
are reported to be encouraging.
The more economically directed claims in Last Chance expend, on the
average, 50 per cent. of the gross yield for running expenses; the others
about 75 per cent.
The chief item of outlay is the payment of water money, viz: 50 cents
per inch miner's measurement, i. e., for such a volume of water as is discharged through an orifice one inch square, under a six-inch pressure.
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Originally but little water flowed down Last Chance. To supply this
want a long hne of ditches was construeted by Messrs. Truett, Dahler
and Atchison. Through the flumes and ditches built by these gentlemen several thousand inches of water have been brought in from Tenmile creek.
Should a bed-rock flume be built through the gulch, this water may
be at once turned on ; whereby it will be possible to rework not only the
great heaps of tailings already washed once, but also to extract the gold
from a considerable stretch of ground too poor to return a profit under
present conditions.
The early spring and summer have not been marked by any general
exodus nor stampede. Momentary excitements, so to speak, have been
caused by the boulder gulches, known as Peter's, Galena, and Boomerang, which have yielded nothing or only moderately. More recently,
Basin gulch, 35 miles west of J e:fferson City, Wilson gulch~ 10 miles
east of the same town, and Tyser gulch, still further to the southeast,
haye enlisted some attention, and each, with the coming season, bids
fair to be reasonably productive.
To the east of the Missouri river, 16 miles by trail and 26 miles by
coach-road from Diamond City, lies Thomson gulch; here three hydraulics
have been running successfully on Morgan bar, below Eagle City. The
Deep cre:ek country, in the same vicinity, lying between Diamond City
and the Musselshell, has during the summer attracted some attention.
The diggings are very extensive, but only moderately rich.
Amongst the older and well-known gulches to the east of the Rocky
mountains, several have produced far more gold than last year; as an
example we may cite the claims of Colonel Head & Company, in Confederate gulch. This gulch, it will be remembered, is the locality where,
two seasons ago, the gold dust was collected by the hundred-weight;
its product this year, from Montana bar especially, will almost equal the
highest yield of the past.
Messrs. King and Gillette, of Helena, l1ave constructed in Confederate:
gulch a bed rock :flume nearly a half a mile in length. The major portion of the present season having been consumed in the work, it cannot
be expected to yield largely until the coming summer. At El Dorado
bar on the Missouri river, a locality prolific of :fine sapphires, there has
recently been completed a long ditch, which was carried over Loup creek
through a lofty flume.
The bar has not this season turned out as favorablv as had been anticipated. There is, however, reason to hope that better results will be
obtained during the next summer.
West of the main range of the Uocky mountains, the placers have, on
the average, been far more productive than during the last year. The
older gulches-Blackfoot, Confederate bar, German gulch, Elk, Bear,
and Lincoln gulches-have been worked steadily, and many of them
yielded largely.
·
Of particularly flattering yields we may instance the placers of Silver
Bin and vicinity, and of Gold creek and its neighborhood, famous as
the locality where gold was :first discovered in the Territory, Among the
recent deYelopments we may mention Uncle Ben's gulch, 20 miles southwest of Deer Lodge City, discovered during the past summer, and
reported to be yielding satisfactorily. Pioneer gulch, some three miles
distant from Gold creek, likewise yielding well. Prairie Diggings, likewise southwest of Silver Bin; Henderson, near Emmetsburg, and Harvey
creek, 18 miles above, have all paid moderately. Modesty and Last
creeks, to the east of Deer Lodge City, have attracted some notice.
H. Ex. Doc. 54--10
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But one "stampede" of any magnitude is to be chronicled west of the
range. This was caused by a report of fabulously rich diggings in the
Clear Wftter country, in the Oamr D'Alene range. These placers are
situated some _45 miles southeast of the famous Florence, in Idaho. Quite
a number of stampeders started thither, but the tide turned, and little has
since been heard of the locality. It is reported that 40 men will winter
there, so that the country will be thoroughly prospected the coming
summer.
·
In general terms, it may stated that the placers of the entire Territory
have yielded, on the average, fully 20 per cent. more than last year.
Confederate, Silver Bin, and German gulches excepted, we find a less
number of brilliant individual yields, but as an offset we have had a more
general well-do_ing. Among the best indications of uniform prosperity
is the fact that but few stampedes have taken place. This gives the
assurance that the miners generany have accepted the concluston that
ordinary paying placers near home are far preferable to diggings at a
distance, whose only evidence of value is common report. Again, the
search for deep placers, similar to the Blue lead of California, has already
begun. Should the investigations below Helena prove successful, they
win unearth a species of placers which will be prolific for years.
Montana is pre-eminently a ''wash" country, and it is impossible to
resist the conclusion that the secondary outflows have covered up, to a
great depth, diggings far richer than any heretofore discovered on or near
the surface.
The importance of such diggings will be better appreciated from a
statement of the fact that two-thirds of the gross gold product of California is due to the deep placers. It is improbable, however, that we
shall find in Montana any lava-covered localities similar to the Tuolumne
table mountain.
~
CHAPTER XV.
QUAR'l'Z 1\HNES.

The product of bullion from the quartz lodes of the Territory, though
small compared to that of the placer mines, shows a very great increase
over that of any previous year from the same source. Hitherto, through
lack of systematic development, the mines have not generally furnished
ore in sufficient quantity to keep the mills continually supplied. This
difficulty is fast being obviated and many mills are running uninteruptedly, and with the most satisfactory results. One element of success
of late has been the enlistment of home capital. The prominent business
men of the Territory-merchants, bankers, &c.-have been of late engaging in quartz mining enterprises, and their confidence has been rewarded
by success. The increased facilities for the manufacture and repairs of
mining machinery have also contributed not a little to this great production of bullion from quartz.
The Unionville mines.-The quartz lodes of Unionville, four miles south
of Helena, are first in point of interest in the Territory, since they are
the most thoroughly developed, and have produced at least one-half
of the whole gross gold product from quartz during the last year. This
statement applies more particularly to the property known as the Whitlatch Union vein, which is owned and worked by several different comJ>anies. Of them the National Mining and Exploring Company was the
first in the field and has been the most successful. The lode has a
general course, accepting the angle given by the United States deputy
mineral land surveyor, Captain DeLacy, of south 84° 24' east. It was
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discovered in the winter of 1864, and work was acti-vely begun the ensuing spring. The country rock is granite and the lode is found a short
distance south of a wide belt of limestone. In width the vein varies
from 20 inches to 11 feet and upwards, having, in the better portions of
the pay chimney, an average width of five to six feet. The gangue is
quartzy in the superior portions, and below seems to assume the character
of a quartziferous syenite. The minor minerals in the vein are iron
pyrites, increasing as the excavation extends; telluret of gold in considerable quantity; copper pyrites in smap amounts and occasional
markings of carbonate and silicate of copper. Crystals of hornblende
are now and then found with adhering particles of native gold.
The ownerships on the lode, commencing at the Discovery claim, are
as follows:
Discovery, owned by Whitlatch Union Mining Company.
No. 1 east, owned by Whitlatch Union Mining Company.
West balf No. 2 east, owned by Whitlatch Union Mining Company.
East half No. 2 east, owned by Mansfield and Hodson.
No.3 east, owned by Columbia Mining Company.
No. 4 east, owned by Colurn bia Mining Company and Mansfield and
Hodson.
No.5 east, owned by Whitlatch Union Mining Company.
.
No. 1 west, owned by I X L Mining Company.
No.2 west, owned by National Mining and Exploring Company.
No.3 west, owned by Columbia l\fining Company.
No.4 west, owned by National Mining and Exploring Company.
East half No. 5 west, owned by National Mining and Exploring Company.
1Vest half No. 5 west, in dispute.
No.6 west, (called also Owyhee,) owned by Parkison and Whitlatch.
No.7 west, (called also Owyhee,) owned by Parkison and Whitlatch.
Hemaining claims on Owhyee owned by Parkison.
The depths reached on the lode are as follows :
On Discovery claim, 200 feet.
On I XL claim, 380 feet.
On National Mining and Exploring Company claim, 345 feet.
On Columbia Mining Company claim, 340 feet.
On Parkison and Whitlatch claim, 130 feet.
The working of the various claims on this lode have built up and'
maintained a considerable village. The employes and people direct,Iyor indirectly dependent on the mines number between 800 and 1,0001
souls. The vein has given employment to three proprietary mills, aggregating 74 stamps, and occasionally to two custom mills of 10 stamps.
each. The former have been in operation almost uninterruptedly, and
have produced a very large sum total in gold bullion.
The average yield of the ore cannot have been far short of $20 to $25.
coin per ton of 2,000 pounds. The highest yield from any portion of the·
mine consi ted of an average of $80 coin per ton from 300 tons of selected
ore.
The vein near the surface is quite irregular; runs fiat in many places,.
but in depth seems inclined to keep a more constant dip. It is possible
that these variations may continue until the limestone belt be reached,.
from whence the veiu would, in all probability, follow the line of demarcation between the two rocks.
In the lowest levels the water-line bas been reached, and it is proposed to put in three pumps some time during the coming spring.
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Connections have been made on the vein a distance of 1,300 feet, 'thus
facilitating ventilation.
Towards the west the supposed continuation of the Union has received
the name of the Park lode. It differs from the Union in so far as larger
masses of iron and copper pyrites are found near the surface. This ore
is in such abundance that it is advisable to erect chlorination works for
its reduction. A number of shafts have been sunk and are now sinking
on the lode.
The books of one of the companies working the ores of the Union lode
show the receipts during the year ending October 31, 1868, of $136,900.
As they work about 600 tons of ore per month, these receipts indicate
an average yield of $19 per ton. The cost of mining and milling these
ores varies, according to different statistics, from $7 50 to $12 per ton.
The Lararn,ie mines.-The lodes of the Laramie district, south of Virginia City, have proved difficult of development; and most of the mills
have been idle much of the year for a want of a supply of quartz. They
have recently shown increased activity; and there is little doubt that
the district will eventually prove one of the best in the Territory .. The
gold of this district is, much of it, of very high grade, and occurs in
pockets of great richness. The irregularity of the deposits, however, is
the occasion of great discouragement; and the difficulties of development
are greatly enhanced by the fact that the valuable lodes are owned by
many different parties, one owning 100 feet, another 50 feet, &c., making
the risk and expense of development too great for any one of the various
owners. This difficulty will correct itself in time, by means of combinations that will secure systematic development.
1 1~-e Bannock mines.-The mines in the vicinity of Bannock have been
worked most of the year, but not with sufficient success to furnish a full
supply of ore to the mills erected. The mill of the Mineral Land Mining Company has crushed the ores of the Dakota lode as fast as
mined, but has probably run but two or three months during the year.
A small mill in the vicinity has been running most of the time, principally upon ores from the Cherokee lode. From the Dakota about
1,200 tons only have been crushed during the last year, yielding an
.average of $18 per ton.
The <lifficulties connected with the development of the Dakota arise
in part from the character of the vein, and in part from eli vided ownership and disputed titles. The Dakota, like all the auriferous veins
about Bannock, is a contact ·vein lying between the dioritic trap, or granite, as the miners term it, and limestone veins of this kind, which con,
form to the broken outlines of a disrupted formation, are, of necessity, very irregular, especially near the surface; hence the ever-varying
character of the Dakota. The trappean mass, in connection with which
the Dakota vein occurs, lies in a kind of irregular circle in that part of
the canon, and all the indications of gold in veins are upon the outer
limits of this mass.
The Hot Spring mines.-The mines of the Hot Spring, or Sterling, district have not, as yet, proved remunerative. Five mills were erected,
but, in all cases, previous to any considerable development of the lodes
upon which the hopes of the proprietors were based. One mill, that of
the New York and Montana M. & D. Company, has been running
with little interruption during the last summer and fall. The ores
of the district, i.e., those worked, average probably about the same as
in other portions of the Territory-from $18 to $20 per ton. The gold,
with few exceptions, is of low grade throughout the district, ranging
1
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from 150~0\ to 17020°0 fine. This increases materially the difficulty of amalgamation.
Perhaps no district in the Territory showed stronger indications of rich
auriferous deposits than this when first examined. The veinsarenumerous, but many are small, and all irregular at the present stage of development. Deeper workings will doubtless secure greater uniformity.
The veins in the upper district lie wholly in granite; those of the lower,
in gneiss. The lower district has of late appeared the most promising.
Rochester Gulch ctnd Silver Stctr district.-The Woodworth and Hendrie mill at Rochester, finished in June last, has run uninterruptedly,
and with large profit. The mill has ten stamps. The total expenditure
up to the time of starting the stamps is reported to have been $34,000.
Of this amount, $6,700 is charged to the mine, and $1,500 for the purchase of teams. The total running outlay is stated to be $560 per week.
Within nine weeks after the mill was fairly in operation there was
reported a yield of $15,286. The gross yield ranged from 110 ounces to
136 ounces per week. The gold is of a low grade, being largely made up
of silver. Further exploration is necessary in order to determine whether
the gold or silver will ultimately predominate. Encouraged by the success of Captain Hendrie, several additional mills are in contemplation
in the same district; that of Mr. Warren is reported to be nearly completed. .At Silver Star, near the Jefferson, we hear of two successful
enterprises, viz: the Everett mill of 10 stamps, to work the ores of the
Green Campbell lode, and the Stevens & Turitt mill of 12 stamps, to work
the ore of the Iron Rod lode ; both are reported to be yielding well.
The mills in the New York gulch, east of the Missouri, are all at a
stand-still; also the .Allen mill on Ten-mile.
It is in contemplation to erect near Diamond the mill of an Indiana
company, formerly standing in Clark's gulch, near Helena.
In the Blue Cloud district, west of Helena, there are two mills, one in
successful operation, and a second in progress of erection .
.A 30-stamp mill is on its way from Fort Benton, which will probably
be erected the coming pring on Mitchell's or McClellan's gulch, some
12 miles east of Helena.
West of the main range of the Rocky mountains, we have the mill of
Prof. Swallow, at Highland, of 24 stamps. It has recently started up,
and is reported to have made a successful run.
The mill of the St. Louis and :Montana l\Iining Company, at Philipsburg, the only silver amalgamation mill in the Territory, has been running more or less constantly the enLire year.
Two mills have been erected at Georgetown, 12 miles from Philipsburg, for gold ores; they started, and stopped for reasons unknown .
.At Cable City, two miles further on, two mills have been built; the
one to work the ores of the .Atlantic Cable mine, and the other that of
the Thomas lode. Both, and particularly the former, have been crushing
successfully.
The Atlantic cable lode seems to be an enormous limestone dike, intercalated between granite walls. And in the limestone are found bands
and bunches of ore, often of great extent and value.
The ore consists of some quartz, carbonate of copper, copper pyrites,
and a very large amount black and reddish oxides of iron.
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Table of quartz mills.

Name of mill.

Philadelphia Enterprise Co ...•.................
Nat. M. &Ex. Co ...... ···----·····--·-·····---·
I. X. L ....................................... .
Addis·---·-------------··-·-··------·-----·--·
Turnley ........••.............................
Gormleys ...............•.. - -·---- .•..... ......
Allen-----·---·----·-·-----·---··-···----···-·
Blue Cloud -- ......... ---- ...••.......... -. --·
Plymouth ....... ·----- ............. . ...... ---.
Postlewaite ............•.......•..... ·----- ....
John How ..•...•.•............ -- .... ------ .•..
Lucas ........................... ----- ...... --·.
McClure's Chili mills.·----- .............. -- ... .
:Midas ...........·.. ....... ..•.. ------ ...... ---·
New York & 1\f.M.&D.Co ......... ........•.
Hall & Spalding ....... -----· ..... ---·------ .. .
Atkins·-----------·----- .........•...........
Cope .••........••.. . ----·--·-····--··--------·
Hobart & Co . ----- ....... --- ... --- .•.... --- .. .
Upson & Clarks .................. ---·------·-·
Stevens & Trivett··-···-·-·······--·-------- ..
Everett .......................•.......... - ..•.
Hendrie . . . . . . . . . . . . . . . • . . . • .•................
M. L. & M. Co------------·-···-------------··
Swallow ..................................... .
St. Louis & Montana Mining Co.-----·----- ... .
Herney .... -------- ..•.... ---- ... ----·-- ....•.
Ewing···--····--·---------··············-····
Hanans ............... ------.-- ..... ·----· .•..
Nowlan & Plaistead ...••...•..........•.•......
Van til burgh ..........................•• _....•.

Number of
stamps.
3:)

20
24
10
10
15
10
15
10
15
20
20
5
15
20
15
10
15
6
12
12
10
10
15
24
10
10
8
20
20
5

County.

Lewis and Clarke ..... .
. ..... do ...... ··----- .. .
.. .•.. do . ......•.•......
...... do .•.•••..........
...... do ....•.........•.
...... do ............... .
...... do ...... . ........ .
...... do ............... .
...... clo .••••• ···------·
Madison ....•.•...... ..
. ..•.. clo .••••• ---· ••••••
.•.... do .......... -----·
...... do ............... .
...... do .......•........
.••... do ........... . .•..
...... do ............... .
...... do ............... .
...... do .••.............
..••.. do ............... .
...... do ............... .
...•.. do .......•........
. ..... do ............... .
. ..... do .......... -----·
Beaver Head ......... .
DeerLodgt> .........•..
..... . do .......•........
...... do .......•........
...... do ............... .
...•.. do ............... .
.. •... do ...•............
Meagher ......•.•....•.

Quartz di8trict.

Unionville.
Do.
Do.
Do.
Park.
Do.
T en-mile.
Blue Cloud.
Greenhorn.
Summit.
Do.
Do.
Do.
Sterling.
Do.
Do.
Do.
Do.
Do.
Do,
Silver Star.
Do.
Rochester.
Bannack.
Highland.
Philipsburg.
Georgetown.
Do.
Cable City.
Do.
New York.

In addition to the above-mentioned, there are in the Territory between
40 and 60 stamps which will be erected the coming spring, or as soon as
the developments on the respective leads shall warrant. Further, there
are some 20 odd stamps erected in different localities, which have returned no profit, and which are now standing idle.
We may estimate the total number of stamps erected in the Territory
at about 500. Of these not more than 150 were kept more or less regularly in operation at the beginning of the year. In the month of July
the gold interest began to yield brilliantly, and the number of stamps
running, including those of new and old mills, could not have been less
than 225. At present it is fair to estimate that 275 stamps are working
successfully. The failures and disastrous results of the past have yielded
an amount of experience by which like errors may be avoided in the
future. The principle is beginning to be understood that the mine
should be opened before a mill be erected, and that the costs, and not
the profits, should form the basis on which to make an estimate.
Ten stamps for gold ores may be erected at a cost of $2,000 to $2,500
per stamp. A yield of $15 to $18 (coin) in free gold, per ton of 2,000
pounds will, at present prices of labor and materials, pay from 20 to 50
per cent. profit, according to the amount crushed and favorable or unfavorable general conditions.
The silver amalgamating mill of the St. Louis and Montana Mining
·Company, of Philipsburg, is reported to redu~e the ores of Flint creek
for $30 in silver bullion per ton.
Smelting furnaces.-The earliest discoveries of ore at Argenta, in
Beaver Head county, were of such a character as to admit of reduction
.only by the process of smelting; a small furnace was erected at Bannock and a large double German cupola at Argenta. Neither are now
in operation. From the latter, erected by a St. Louis company, there
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was extracted a considerable amount of silver, which did not, however,
yield a profit, and in consequence the company suspended operations.
A smaller furnace was subsequently built in the same town, under the
direction of Mr. Rompf, an accomplished German metallurgist. According to common report, the furnace ran to a profit. For reasons, however, unknown to the public, the works passed into second hands and
were closed for some time. Recently it is reported that this furnace is
again in operation.
Smelting operations, excepting only an experimental furnace erected
at Butte City to reduce the surface carbonates of copper, have been
confined to the mines of the eastern slopes of the main range.
Relying upon the best information at our disposal, there are now in
the Territory the following smelting works : One furnace, situated one
mile above Bannock, to smelt ores from the Blue Wing district ; at
Arg·enta four furnaces, viz : that erected by the St. Louis and Montana
]\fining Company ; the Esler furnace ; a furnace built by Messrs. Tootle,
Leach & Co., and one erected by A. Murray, esq.
Proceeding· northwards, we find one furnace at Mill Creek, north of
Virginia City; and still further north, at Jefferson City, we find two
furnaces; the one built by the 0. M. G. & S. Co., and the other owned
by Mr. Rutan.
It is claimed that the last mentioned has run to a profit. There is
reported a second furnace in process of erection at Butte City, west of
the mountains.
Smelting is, beyond question, a process whereby a larger percentage
of the contained gold and silver can be extracted than by the amalgamation. It differs from amalgamation in so far that amalgamable ores
may be smelted, whereas lead-bearing smelting ores cannot be amalgamated. Copper-bearing ores, it is true, may either be amalgamated or
smelted. The great advantage of the one process over the other is due
to the fact that the amalgamation is brought about by machinery, is
soon finished, and leaves no by-products to be reworked, unless we consider as such the pyritiferous tailings; smelting, on the other hand,
is performed mainly by manual labor and is complicated with a number
of by-products which require a reworking. Moreover, there is required
a large percentage of lead to collect the silver scattered through the
rock and galena ; if the ore itself does not contain a sufficiency of that
metal it must be added along with the fluxes. The non-metallic and the
valueless metallic portion of the ore must be disposed of in the form of
a slag·, which must be of such a consistency as to admit of an easy separation therefrom of the argentiferous lead. If the ore does not itself
contain the elements requisite to the formation of a proper slag, such
fluxes must be added as will make up the deficiency. Owing to the
rarity of finding a single ore combining all these advanta.ges it is usual,
in England and on the continent of Europe, where smelting is profitably
carried on, to combine the ores of the different mines in such a manner
that the valueless gangue of the one shall act as a flux to that of the
other. In this way smelting is robbed of half its difficulty. Moreover,
the mines and smelting works are rarely ii' ever the propert~r of the
same parties. The mine-owner raises his ores, dresses them, and sells
them to the furnace-owner. In early times both pursuits were combined,
but all recent experience teaches that it is far preferable to keep them
separate. What is needed to make smelting an attractive and profitable
pursuit here in Montana is-1st, a separation of mine and furnace
ownership ; 2d, a market for the lead, which at the present rates of
transportation is practically valueless; 3d, cheap labor, and 4th, the
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discovery of a yariety of coal susceptible of being coked. .At present
no otllAr fuel than wood and charcoal can be obtained.
The time will most assuredly come when the large amount of smelting ores in the Territory can be reduced to a profit. Some central location will be selected on one of the great rivers and in the vicinity of a
coal bed, the blast will be driven by water power, and every mmecessary pair of hands dispensed with. Under such conditions smelting
will be very profitable; the country will have been settled, and the present annual home consumption of lead will be increased an hundred fold.
Even under present conditions an abundance of reasonably rich ores,
water-power, and other natural facilities, combined with the strictest
economy and prudent management, may realize a small profit.
Export of ores.-Owing to the difficulty of obtaining economically
favorable results from the lead and copper bearing ores of the Territory~
small lots have, from time to time, been exported from the Territory to
the eastern States and to Europe. .Among the lots so shipped may be
enumerated 1t ton of black copper from the experimental furnace at
Butte City. This metal was shipped by Captain Hendrie, of the Helena
foundry, and was reported to contain a high percentage of gold. Further, 1,000 pounds of argentiferous galena, from the Ten-mile district,
was shipped by Messrs. T. E. and D. G. Tutt, and 20 tons of rich silver
ores from the Poor Man's Joy lode, of Philipsburg, by Mr. Cole Saunders.
The costs of shipment may be estimated as follows: $20, currency, per
ton to Fort Benton, the head of steamboat navigation on the Missouri
river; $20, currency, per ton to St. Louis, by water, and $10 to $15, currency per ton to the seabord. ~""'rom thence to foreign ports about $15
currency per ton; making in all a grand total of $65 to $70 currency
per ton of 2,000 pounds. Hence ores yielding $100 coined value per
ton may be, even at present rates, raised and shipped with a small profit.
The tendency of prices in Montana is steadily downward, and as the
population becomes more stable and compact, whereby the costs of labor
and of the necessaries of life are diminished, these shipments of ore will
increase in volume and will yield a much greater profit. Under such
conditions, however, it would probably be more advisable to reduce the
ores on the spot.
Ptoduction.-The production of bullion from Montana for the year
1868, judging fi.'om the most reliable estimates obtainable, probably
reached $15,000,000, of which about $1,000,000 was the product of the
quartz mines. The amount of silver produced was about $100,000.

CHAPTER XVI.
REMARKS ON THE OPERA'l'ION IN l\IONTANA OF THE UNITED STATES
MINERAL LAND ACT OF JULY 26, 1866, BY W. S. KEYES, MINING
ENGINEER. HELENA.*

In order to have a clear understanding of the provisions of this law, as
applied to Montana, it is necessary to bear in mind the territorial enactments governing the location and tenure of lode claims. These were
two, as follows: The first, consisting of 12 sections, entitled "An act
relating to the discovery of gold and silver quartz leads, lodes, or ledges,
and of the manner of their location," was approved December 26, 1864.
* I do not entirely agree with Mr. Keyes in his unqualified condemnation of the United
States law of 1866. My own opinion will be found in Part II of this report. -R. W. R.
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The second became law January 17, 1865. Without repeating here the
text of the :first law, which is found entire in my report of last year to
the United States commissioner of mining, to which reference is made,
it will suffice to touch upon its peculiarities. This law differs from the
local laws and customs of other mining districts, in so far as only 50
feet are allowed on each side of the respective claims, and eacl1 mine is
limited in length to 2,200 feet, including discovery claim, and to 200
feet for each name. The second law gives absolute title as against the
Territory, and by making the quartz claims a matter of county record,
places them upon the same footing as other real property.
In Montana, therefore, as compared with other mining regions, we
:find an anomalous condition of the quartz titles, and the incubus of a
rigid, ill-considered; and hastily adopted mining code. The Territory,
unlike a concourse of miners, cannot enact retroactive laws, and hence
a mistake, once made, cannot be remedied, and improvement can only
be applied to new districts.
.
The mining customs east of the Rocky mountains are very different
from those of the west. The latter were colored by the spirit of the
Mexican Ordenanzas de Mineria, and took form and substance from the
customs of a people accustomed to mines and mining for centuries. The
former, born in Colorado and transplanted to 1\'lontana, are the product
of the crude theories of an agricultural, and not of a mining, people.
As a result of these laws I have found much complaint, among such
mine owners as have themselves had faith enough to explore their own
lodes, founded upon the fact that many claims are held totally untouched
for years, and by an absentee ownership, which will neither develope
nor sell. All these peculiarities combined render the application of the
law of 1866 exceedingly unsatisfactory. And, further, in the light of the
past two years, and in view of its practical working, at least in Montana,
I am constrained to characterize the law a failure.
l\fy objections in detail are as follows: 1st. It is tedious and vexations.
2d. It is excessively costly. 3d. Even the issuance of a patent does not
materially diminish the probability of litigation; and 4th. It has brought
and can bring but little revenue to the government.
First. It is tedious and \exatious. I can offer no stronger proof under
this head than the appended letters of Mr. 0. B. O'Bannon, the register
of the United States land office, to whom all applications for patent
must be made, and of l\1r. G. B. Foote, deputy mineral land surveyor.
The opinions of each of these gentlemen merit careful attention, and
particularly those of Mr. O'Bannon, who, besides having a thorough
acquaintance with the details of the law, is himself a practical quartzminer of several years~ experience inNevada. I addressed to Mr. O'Bannon the following interrogatories:
1st. How many applications for mineral land have been made~
2d. How many have been contested~
3d. llow many have been withdrawn~
4th. llow many certificates of final entry have been issued, and for
what claims~
5th. How many patents have you received, and for what claims~
6th. As far as your observation extends, what is your opinion of the
practical working of the United States mineral land act of July 26, 1866~
7th. Would patents under this law serve to quiet title and prevent
litigation~

8th. What are the defects in the law, and, if any, what remedies would
you suggest "1
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To all of which Mr. O'Bannon made reply, as follows:
UNITED S'I'ATF.H LAND OFFICE,

Helena, M. T., Novembe1· 21, 1868.
SIR: Your note of the 12th instant, containing certain interrogatories in regard to
the mineral act of July 26, 1866, is before me. In reply I would state:
Jst. That 30 applications for patent under the said act have been made at this office .
2d. That seven of these applications have been contested. In two cases the applicants
did not appear, and seem to have abandoned their applications. In one case the contestants
withdrew his objections; and the remaining cases have been referred to the courts of the Territory for adjudication.
3d. Six applications have been withdrawn.
4th. Certificates of patent have been issued by me for nine mining claims, to wit: to
Whitlatch Union Mimng Company, for claims on Union No.2 lode; to Mcintyre Mining
Company, for claims on Mcintyre lode; to James W . Whitlatch, for discovery claims on
Park lode; to Turnley Mining Company, for claims on Park lode; •to Ten-mile Mining Company, (three certificates,) for claims on Douglas, Roderick Dhu, and Ivanhoe lodes; to
Granite Mountain Company, for claims on Granite Mountain No. 2 lode; to Essex Mining
Company, for claims on Parkison lode: all situate in Lewis and Clarke county. In the
case of the Whitlatch Union Mining Company,, above referred to, the papers were returned
from the General Land Office for irregularities, and the application was abandoned by the
company.
5th. No patents for mineral lands have ever been received at this office; and, except in the
case of the Whitlatch Union, above referred to, I am not advised of any action at the General
Land Office in regard to any of the mineral applications forwarde.d from this office.
6th. The "practical working" of the act in question, so far as I can judge, has from various
causes, some of them general and some purely local, not been satisfactory.
This mineral act seems to have been gotten up with direct and special reference "to the
rules and customs of the miners" of California and Nevada. Hero there are, strictly speaking, no local rules and customs relating to quartz or" lode" property. The whole matter is
regulated by the territorial legislature, and the act of the legislative assembly of the Territory
of Montana, entitled "An act relating to the discovery of gold and silver quartz lodes, leads,
or ledges, and the manner of their location" approved December 26, 1864, is universally
recognized by the miners of the Territory. This act differs in many essential particulars
from the mining rules and customs which obtain on the Pacific coast, and which form the
basis of the act of Congress of July 26, 1866. Many of the difficulties encountered by applicants for patent to mineral lands in this Territory arise from this fact.
Among other serious obstacles and drawbacks, I would enumerate the inadequaey of the
compensation allowed to the deputy surveyors of mineral lauds, and the requirement that
the estimated cost of survey and publication of notice shall be placed by the applicant in a
government depository ''in favor of the United States Treasurer, to be passed to the credit
of the fund created by individual depositors for Sui veys of the public lands." This latter
has been a peculiar, and, it seems to me, unnecessary hardship in this region so remote from
the seat of government; as an evidence of which I cite the fact that much of the money thus
deposited has lain idle in the vaults for nearly a year before it was paid over to the deputy
surveyors and publishers to whom it rightfully belonged.
I see no reason why it might not bo so arranged that deputy surveyors could be paid as
soon as their services are rendered, or why applicants might not be permitted to make their
own terms with publisHers.
Without further partieularizing, I would state generally, under this head, that proceedings
under this law here arc tedious, vexatious, and expensive; that miners seeking patents have gen·
erally become discouraged, and that mineral applications have well nigh ceased at this office.
Commissioner Wilson, judging from some of his recent rulings, seems disposed to relieve
the law of its harsher features, so far as this can be done, by the most liberal construction of
its provisions: and even if some of the details of the law are not modified by Congress, I doubt
not that proceedings under it will eventually be greatly simplified by the Commissioner, and
the attainment of mineral patents rendered reasonably certain to all meritorious applicants,
even in Montana.
·
·
7th. So far as I am able to judge it is not the wish of any considerable portion of the mining
population of the country that government should dispose of any large part of its lands containing precious metals; and there is nothing the miners would probably ask in relation
thereto, t'Xcept to have an assurance from government that they should be permitted to hold
undisturbed such titles as they now enjoy, and that the paramount title of government to such
lands should never be enforced.
But concediug the point, so stoutly contested by the miners. that it is the tme policy of
the general government to dispose of all its mineral lands, I must say, after eonsiderable
reflection upon the subject, that, aside from the very trifling revenue which would accrue to
the government therefrom, I cannot see how matters. can be materially improved by the final
disposition of the whole, or any larg~C' part of them, under the act of July 26, 1866.
If the precious metals were always found in regular and well defined veins, which, after
the expenditure thereon of labor of the value of $1,000, could always be traced with tolerable
DEAR
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certainty for a distance of 3,000 feet; if there were no "faults," or bifurcations, or short
curves, or sharp angles, I should grant that patents under this law would have the effect of
quieting title, and ordinarily prove a sufficient safeguard and protection to the patentees.
But my obsPrvation is that auriferous, argentiferous, or copper-bearing veins, that are regular
and well defined, and which, after the expenditure of $1,UOO in development, can be traced
with any degree of accuracy for a distance of 3, 000, or even 1,000, feet, are rare exceptions;
that off-sets, curves, angles, &c., frequently occur, and often when least expected; that in
numerous instances, as in the mines of Cerro de Pasco, in Peru, of Santa Eulalia, neat· the
city of Chihuahua, in northern Mexico, and in the recent remarkable discoveries at White
Pine, in central Nevada, ores of immense value are found in beds, or irregular masses,
where such a thing as a vein or lode cannot, properly speaking, be said to exist; that sometimes, as in the Winnemucca district, in Humboldt county, Nevada, the precious rr,etals are
found in a net-work of innumerable small veins, intersecting at all angles over an area of
several hundred acres. In none of these cases cited am I able to perceive how patents under
this law can protect the holders against litigation, or even materially diminish the chances of
dispute, or give to the miner any better security than he already enjoys under his "local
rules and customs."
In my bumble opinion this whole idea of giving patents to leads or lodes, as such, is
erroneous, and can give to patentees no compensating advantages for the trouble and expense
necessary under the present law. If the mineral lands must be sold, I would suggest the
ollowing as the only plan which has ever occurred to me by which an unassailable title
can be secured to the patentee. When a valuable mine is proven to exist, whether of gold,
silver, cinnabar, or copper, and whether found in a vein, lode, bed, or deposit, upon proper
application of the owner thereof, and his compliance with such necessary rules as may be
prescribed, let patent issue to him for a certain amount of land, including_ hi~ miue. 'Whether
there be one lode or ten, or no lode at all, let the patentee have absolnte title to everything
contained in the land for which his patent calls, but nothing more. Let him work his mine
or mines to any depth, but give him no reserved right to follow his vein or lode, " although
it may enter the land adjoining." Let it be his misfortune if his land has not been properly
located so as to cover and include his mine.
Under such a system there would, doubtless, be cases of individual hardship, such as
cannot be guarded against in the framing of any general law ; but the patentee would be
effectually protected against all the ordinary chances of ordinary litigation and dispute. There
would be no controversy likely to arise between him and an adjoining claimant which could
not be readily decided upon the testimony of a competent engineer.
I am, very respectfully, your obedient servant,
0. B. O'BANNAN, Register.
W. S. KEYES,
·
Mining Engineer, Helena, Montana Territory.

The following is communicated by Mr. Foote:
HELENA, MoNTANA, November 26, 1868.
Sm: Yours of the 24th instant has been duly received. I regret exceedingly that I cannot
devote as much tirue to the subject as its importance requires. My duties and engagements
occupy so great a share of my time that any remarks I can make in regard to the practical
workings of the mineral land act will necessarily be brief and imperfect. It would afford me
great pleasure to make a careful and detailed statement of my observations and notes upon
the subject, but the time given me for their preparation is too short to be as explicit as I
could wish. The a.ct of Congress of July 26, 1866, generally known as the mineral land act,
was looked upon with favor by the miners, and was hailed as one that would inure to their
benefit, and I will add that so far as my observations extend, the act itself. is still regarded
~vith great favor by a majority of the miners; the general dissatisfaction that seems to exist
IS based on the fact that the act bas been in force nearly three years, and as yet no patent
has been granted or issued on any lode. It is true that rumors have been circulated that one
patent has been issued on a tract of mineral land in California, covering an area of between
300 and 400 acres, but this is not regarded as a patent on a lode.
Numerous applications for patent have been made in this Territory, and quite a number
of final surveys have been made. Among those whq have completed their applications and
made their entries there seems to be general dissatisfaction, many of them expressing the
opinion that their time and money have been thrown away, thus discouraging others and
preventing many applications being made. There are hundreds of miners who are desirous
of availing themselves of the benefit of the act, but they are discouraged by those who have
tried to obtain a government title. Could one patent to a lode mine issue to any person in
this Territory, it would cause hundreds to take the initiatory steps to secure patents to their
mines. There are but few miners who are acquainted with the manner of doing business in
the General Laud Office, and it does not appear to them that the certificate which they receive
from the local land office is their evidence of title. Until the patent is issued they remain
iu doubt whether the vateut will issuE\ for so many feet on their lode, or for so many acres
of land, leaving them still a contestable tide to their lode or vein. This doubt seems to
arise from the fact that the first surveys which were made in this Territory, and which were
made in accordance with the mineral instructions of January 14, 1867, the instructions of the
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surveyor general, and the local rules, regulations. and customs of miners, i.e., by surveying
and marking the reqnired number of feet along the apparent general course of the lode and
placing a well-built mound at each end of tbe claim, in cases where the side lines or corners
were nnknow11, (see page 6, circulftr of Mineral Instructions, January 14, 1867,) were
decided to be incomplete, and subsequent instructions required the side lines to be in all
cases actually run, surveyed, and marked, thus confining their surface or working-ground
to the land surveyed, which, in many cases, (at points remote from the discovery or worked
portions of the lode) would be hundreds of feet from the vein or lode, and absolutely valueless for working purposes. The local law of this Territory, i. e., the act of the territorial
legislature, allows 50 feet on each side of the lode for working purposes. It would, therefore, be impossible to locate the exact position of the side lines to a claim in accordance
therewith until the lode had been traced and defined on the surface its entire length, which,
in many cases, would be impossible, from the fact that lodes do not always crop out on the
surface, and in other cases it would require the expenditure of thousands of dollars in useless
surface tracings.
Another great cause of complaint is the requirement of the land office that applicants
should prove that no other known veins or lodes exist on the ground surveyed. This requirement seems to be almost a complete estoppel to acquiring title to any valuable lc.de, for the
reason that, as soon as any lode has been discovered and proved to be valuable, hundreds
of prospectors and "wildcat lode-s takers" immediately repair to the vicinity and dig the
whole surrounding country full of shafts, tunnels, prospect-holes, "coyote holes," &c.,
staking and recording every lode, spur, seam, and even boulder, as if running in every conceivable direction. Some of these may prove to be separate lodes, and may even cross the
original lode. The owners of these separate lodes would of course be entitled to hold them,
and it would be impossible for the owners of the original and valuable lode to prove that
on any defined piece of land which they might have surveyed there were no other known
lodes existing at the time of their application. This requirement seems unnecessary, and
even unjust, considering the provision of the ad limiting the location to one vein or lode,
and the provision that the owners of a mine shall have the "right to follow their vein or
lode with its dips, angles, and variations to any depth, (and I think it is the spirit and
intention of the law to mean in any direction) although it may enter the land adjoining,
which land adjoining shall be solu subject to this condition."
Lodes are generally narrow, crop out at one point, and it may be not again for a long distance; no survey can follow them. If they dip, as they almost always do, no straight line
can follow them on the surface, in a hilly country, owing to the change made in the surface.
course of the lode by the dip coming into contact with the hills or depressions in the surface.
How, then, can the law require a surface survey, when that surface survey almost invariably
must fail to cover the lode sought to be secured? If it be the lode that is sold, thnn all me.tes
and bounds, except the lines limiting the length of the claim, are unnecessary. Such end
lines can be as easily run, surveyed, marked, located, witnessed, and perpetuated by monuments, and platted in the office as though side linf's were surveyed therewith and a defined
tract of land enclosed, and there could be no possible mistake or question in regard to the
locus of such claim. If it be surface ground that is sold it cannot by any possibility be
shown that no other lodes exist on the ground surveyed, neither can it be shown (when no
surface indications exist, which is generally the case) that the loue sought is situated its
entire length on the tract surveyed. In fact, I think the greatest difficulty that exists in
the working of the law will be found in the incompatibility of the words "lode" and "tract."
·when miners and mill owners apply for patents to defined tracts of land for mill sites, they
do not seek nor desire to obtain title to any mines that may exist on such land; they merely
apply for title to the surface land withont including any mines or minerals; nor do they
intend to debar miners from working such mines should they exist. This simple segregation of mining and surface rights has always worked satisfactorily and smoothly in the mining regions; and it seems to have been the intention of the framers of the mineral land act
to legalize such segregation in accordance with the local customs and usages.
The only suggestion I can make in regard to an amendment of the present law, is to com·
pletely eradicate the words acre and tract, when applied to vein or lode mines, and place a.
price per foot linear measurement on the lodes, granting in conjunction therewith, a perpetual lease or privilege to the surface ground for a certain distance on each side of the vein,
for working purposeJ. And that when· any title is granted to tracts of surface ground in the
mineral regions, for milling or other purposes, this mining privilege or right be reserved in
the grant. Either this must be done, or a complete and absolute revolution in the mining
rules, regulations, and customs of the western ::Hates and Territories must be made, and
absolute titles to land granted in accordance with the maxim : " Cujus est solum ejus est
usque ad cmlnm." Any such innovation upon long established customs and usages of miners,
could only be accomplished with the greatest difficulty; and before any such radical change
should be attempted, a commission of practical and scientific men should be appointed to
fully investigate all of the local laws, usages, and customs of miners on the public domain.
Yours respectfully,
·

GEORGE B. FOOTE,
Deputy U. S. Mineral Surveyor, Mineral District No. 2, ltlontana Territory.
W. S. KEYES, Mining Engineer.

WEST OF THE ROCKY MOUNTAINS.

157

lt will thus be seen, I think, tha.t7 without further emendation or addition, the law is both tedious and vexatious.
Second. It is excessiYely costly. In this particular I haYe the additional
testimony of Captain W. W. De Lacy, United States deputy mineral
land surYeyor. His experience is that no patent can possibly be obtained at an expense less than $400, and if the distance be considerable
it might cost $500. If, howeYer, the claim be contested no estimate can
be made of the possible or probable cost. Mr. Foote has made contracts
to stuYey and perfect title for the sum of $400. Moreover, expensive as
the survey is to the miner, the compensation allowed to the surYeyor is
entirely inadequate. He receiYes only $10, currency, per diem ; out of
this he must pay at least one assistant $5 per day; must further pay his
own transportation and hence there is little or nothing left for his professional services. Under such circumstances it is extremely difficult to
engage the services of competent men.
Another hardship is that two surveys must be made. The first may
be entrusted to any surveyor ; the second must be performed by one of
the regularly appointed deputies of the surveyor general after compliance with certain prescribed formalities. No further proof is, I think,
necessary to establish the second objection, viz: that the execution of
the law is excessively costly and bears heavily on the mining interest.
Third. Even the issuance of the patent does not materially diminish the
probability of litigation.
Instructions to the local surveyors would seem to imply that the surface as patented must contain the lode; and it is especially ordered that
where the lead makes a turn, stakes must be set. The theory of the law
would, therefore, make the patent a general notice to all men that the
ground so included embraces the well-defined boundaries of the claim.
Prior to full exploration this is an utter impossibility, and to demonstrate
this point fully and satisfactorily would often require the expenditure of
thousands of dollars. A gallery may be driven on the Yein, under favorable conditions, as low as $10 currency per foot, and if it were required
to follow the vein a distance of 2,200 feet it would cost no less than
10 X 2200 = $22,000 ; i. e., it is practically impossible, under the law, to
give a surface within which the vein shall surely be found.
Again, if there be a throw or fault in the vein, no foresight can fix its
position; and, as a consequence, no surface location can, a priori, be
made. To avoid this difficulty the local laws and customs permit the
claim-holder to follow his lode wherever it may run, and as this provision has been recognized in the law of 1866 the surface patent is practically valueless, and after, as before, costly excavations may be required to
prove whether two contested locations be or be not one and the same vein.
It might further be a question as to what right a patentee had in the
surface patented after his lead should have been proyen to have passed
out of such surface, and, per contra, whether he had a right to other 50
feet where his lead does actually run.
So that, all things considered, a patentee is no better oft' than if he had
obtained no patent, and may be called upon to prove his vein in the same
manner as now.
Fourth. The law has brought and can bring little or no revenue to the
general government. Mr. McLean, the receiver of the United States
Land Office, informs me that, under the law, 43.93 acres have been
entered, and as fractions are chargeable at the same rate as full acres,
there has been received in all the sum of $285, a paltry total for the
length of time the law has been in force.
The small number of applications up to the present time, and the general apathy, still more conclusively proye that few if any further appli-
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cations will be made. Indeed I do not myself believe that the general
government should seek to draw fi·om the mineral lands any revenue
over the necess·ary expenses other than the incidental advantages to be
derived from an increased production of the precious metals. It is un11ecessary, I trust, to bring any argument to substantiate this proposition
so generally recognized in all the legislation of every enlightened government.
Enough has, I think, been adduced to prove that the present law is
vicious and inexpedient, that its provisions bear hardly upon the mining interests, and that it ought to be either repealed or essentially
amended.
Objection, it may be argued, is easy, and fault-finding possible, to the
lowest or<ler of intellect. To offer a remedy is, therefore, rightfully to
be deman<led of all objectors.
In examining the question. then, on the broad ground of statesmanship and an enlightened political economy, we must consider not only
what is absolutely best, but also how nearl~y such a standard can be approached in a manner feasible and acceptable to the people.
I am well aware that the mining communities look upon all legislation
touching the mines with great jealousy, and will resist, as far as they
can, any encroachments upon what they consider their vested rightsvested, because the government has for so long a time made no attempt
to assert its paramount title. Hence a laisser fa'ire policy is the only
one likely to meet with any general approbation.
In view, however, of the ever-increasing importance of the mineral
interests of the United States-interests embracing an area of country
more extensive than the average kingdoms of Europe, and destined to
build up towns and cities and to support a population far more numerous
than our present grand total of all the States; in view of the magnitude
and far-reaching scope of the industry, it behooves our legislators to do
nothing hastily, and to make no laws whatever without first carefully
searching the whole subject and compa:r:ing the mining laws of every
other country. On such as bigotedly refuse to listen to the experience
of other mining countries, and believe that no good is possible unless it
be a home production, no impression can be made. That such men make
up no small proportion of a mining community will be evident even to
the most superficial observer.
With all di:ffi<lence I venture to suggest the following as the only feasible an<l statesmanlike solution of the <li:fficulty: Let Congress appoint a
commission, consisting of two or three representatives of the people and
one or more prominent mine-owners from each of the mining regions.
Let the commissioners secure all possible testimony directl;y bearing on
the mining interelSts. Let them be empowered to call for persons and
papers; to examine experts, mine-owners, and people from the mining
States and Territories. Let them, further, investigate the general laws
governing mines in foreign countries; and let them obtain the fullest
exposition of the local laws and customs governing mining claims
throughout the national domain.
For such a commission we have, as a precedent, the action of the English Parliament, prior to taking action in regaJ·d to purehasing the rights
of the Hudson's Bay Company's territory in British America. That such
a commission would entail a heavy expense upon the government is no
valid objection, for the reason that the interests and communities to be
a:fl'ected by its action are as worthy of consideration as any others. In
no other way, in my judgment, can any general legislation be inaugurated which shall not work wide-spread injustice and cripple, if not
demoralize, the entire industry.
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In my humble opinion, fortified by years of familiarity with the mining
laws of Germany, of Mexico, and of the various mining districts of the
United States, the "local rules and customs" are too uncertain for security, and are entirely inadequate to prevent that litigation which is and
has been the curse of our mining system. I totally dissent from that
portion of the local law which gives the mine-owner the right to follow
all th(l dips, spurs, angles, and variations of his lode, even though it may
enter the land adjoining, unless it be amended by forbidding parallel
locations within a reasonable distance of the first point of di~covery. I
object to the law as it now is, for the reason that it is the fruitful source
of litigation and violence.
No law should be tolerated whieh does' not give a reasonable freedom
from assault; and the vicious system at present in vogue, of allowing
subsequent locations in close proximity to the first, has fostered and will
foster the most vexations litigation. As long as nothing of value is found,
no attempts are made to interfere with exploration, As soon, however,
as a valuable deposit of ore is reached, a multitude of claimants appear,
under the specious plea that the development is upon a dip, spur, angle,
or variation of some previously discovered lode; and an the technicalities
of the law are at once brought to bear to obtain possession.
It is this uncertainty of title, fear of litigation and black-mail, which
do more to retard mining than all other causes combined.
Hence I can see no usefulness in any law which does not render
unassailable, or at least reasonably so, a title once obtained from the
highest authority. To this end I can conceive of no enactment unless
one which gives a surface beneath which, even to the centre of the earth,
every precious or useful metal shall be the property of the patentee, or
which forbids parallel locations within a certain distance of the point of
discovery. Further, I would not admit the practieal possibility of two
true fissure veins running parallel within say 300 feet of one another.
Most of the vexatious lawsuits, once so prolific in Nevada, arose from
parallel locations. The one-lode theory has there become pretty generally accepted, and it is due to the resulting freedom from litigation as
much as anything else that the Comstock lode now yields an increased
percentage of profit on t.h e gross amount produced.
Even if a general mining law be unadvisable, it is palpable that the
public sentiment of the older States will insist upon its passage; and the
miners should therefore endeavor so to shape legislation that the mining
interest shall receive no detriment. The bur<len of proof that such a law
should not be passed remains with the objectors, for the simple reason
that all mining countries, both ancient and modern, have approved of
such a. course. The Ordenanzas de Mineria of old Spain, which to this
day are in force in all the Spanish American States, have stood the test
of nearly three centuries.
All the kingdoms of Europe have general mining codes. England may,
however, properly be excepted, for the reason that all, or nearly all, the
mines are on land owned by individuals.
The Mexican Ordenanzas-in many respects the best mining code in
the world-give a lode and a certain surface which is determined according to the dip of the lode. Moreover, they require that the mine be
worked at least eight months in the year, unless a prorogue for cause be
first obtained from the mineral inspector of the district. Litigation is
unfrequent, and the mere fact that a mine is claimed is in general suffi..
cient to prevent any attempt at "jumping.'' Such laws would not be
efficient amongst a population as active and grasping as ours. It is
necessary therefore that the mine-owners have full and undisputed title.
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How this might best be obtained should, I think, be determined by a
government commission.
Purther, in revising the general mining law I would reRpectf'ully suggest that Congress make provision whereby title can be obtained to
lands bearing the following described natural products, viz : borax and
soda lagoons; saltpetre, either in caverns or as a surface efflorescence;
alum-bea.ring clays; sulphur beds; coal deposits; asphaltum deposits;
petroleum; ozocerite, or natural wax, (called by the Germans Erd-wachs;)
and salt-beds or springs.
The above products are all of commercial importance; and lands carrying such are of more value than simple agricultural localities. As the
law now reads no title to such deposits can be obtained prior to survey.
Hence there is no encouragement to the prospector to seek for them; and,
even if discovered by accident, no profit is possible, because it is impossible to acquire title. It is further unjust to a heavily burdened people
that such lands should be sold by government for no more than $1 25
per acre. I would suggest that lauds bearing such deposits be sold in
bodies of say 40 acres, and at a price not to exceed $2 50 per acre.
At the last session of the Montana legislature a general placer mining
law was passed; but little notice was taken of the fact at the time. One
of our newspapers has repeatedly attacked it during the last summer.
Two gulches, within my own knowledge, have been taken up in pursuance of its provisions; and my own observation is that a large number
of miners approve of the measure. Its best feature is that ground once
taken cannot be cut down by subsequent arrivals. Much injustice has,
in times past, been infiict.e d upon the discoverers by new-comers, who,
without the energy to prospect for themselves~ are desirous of turning
to their own advantage the labors of others. The text of the law is as
follows:
AN ACT relating to the discovery and possessory right to all placer mines.
' Be it enacted by tlte legislative assembly of tlte Territory of Montana: SECTlON 1. That any
person or persons who may hereafter discover any gulch, bank, bar, or hill claim or claims,
shall be entitled to one claim by discovery-right, and one claim each by pre-emption.
SEC. 2. That all gulch claims shall be two hundred feet up and down said gulch and extending two hundred feet upon each side from the centre of said gulch.
SEC. 3. That all bank, bar, or hill claims shall be two hundred feet square.
SEC. 4. That a gulch with its banks, bars, and hill-sides shall constitute but one district.
SEc. 5. That all claims owned or claimed to be owned by any person or persous shall be
represented by actual working of said claim or claims at least two days in each week, except
at any time when such claim cannot be practically worked, which shall be determined by
two-thirds of the claim-holders of the district.
SEC. 6. That there shall be, in each and every district, electeu one recorder for such district., whose duty it shall be to record such claims in a book of record, to be at the inspection
of all persons, and to give to any -person or persons a certificate of such pre-emption; and for
such record said recorder shall be entitled to a fee of one dollar.
SEC. 7. And that before any record shall be made under the provisions of this act there
shall be placed at the E.xtremity of each claim or discovery-claim one stake, said stake to be
at least two inc·hes in diameter, containing the name of the person or persons pre-empting
such claim, and that said person or persons shall have at least fifteen days from staking of
said claim to record such claims.
SEC. 8. That uothiug contained in this act be so construed as to prohibit any person or
persons from holding one or more claims by purchase.
SEC. 9. That any person or persons holding one or more claims by pre-emption or purchase, and working upon one or diggmg drain or other ditch for said claim, shall be considered an actual representation.
SEc. 10. That nothing in this act shall be so construed [as] to prohibit any body of
miners to the number of thirty, from making any anu all local laws which they may wish
upon a call of the miners of any district, or upon the posting of a notice of such in three
public places giving at least three days' notice, specifying the time and place of holding of
such meeting: Pruvided, That said laws sh~ll not conflict with vested rights under authority of this act acquired prior to said meeting.
SEc. 11. This act to take effect from and after its passage and approval.
Approved December 11, 1867.
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SECTION IV.
NOTES ON IDAHO.
CHAPTER XVII.
REPORT OF MR. WILLIAM ASHBURNER, OF SAN FRANCISCO, ON CERTAIN
MINES IN IDAHO.

The principal mining region of Idaho, in which most of the capital
has been concentrated, is in the southwestern corner of the Territory,
in what is known as the Owyhee district, the chief town of which is Silver or Ruby City, as it is sometimes called. Here there are many noted
mines, which have already produced largely, paid well, and have mainly
caused the great reputation of this Territory. The more productive of
these mines, and, in fact, the only ones now being worked, are situated
near the summit of a high mountain, situated back of the town of
Silver and known as War Eagle mountain. Here within a limited space,
are grouped together the Poorman or the New York and Owyhee
mine, the Ida Elmore, the Golden Chariot, and the Oro Fino. All of
these veins are encased in granite. The present supply of bullion is
derived entirely from the Poorman and Ida Elmore, though both the
Golden Chariot and Oro Fino are now merely awaiting the erection of
hoisting works, and will soon be in operation again.
The ores in all these veins are simple and easily worked by the ordinary process of amalgamation. The ores of the Poorman consist principally of the chloride aud sulphuret of silver, associated with but little
copper and antimony ; and the bullion resulting from their treatment
contains about 1\flo of gold and t'04030 of silver, though from the lower
workings of the mine the percentage of gold is less. This company is now engaged in extracting all the ore above the 358 feet
level, and filling in the excavation; and the value of the bullion per
ounce, which is now about $419, will be less when this is accomplished
and work is again resumed in the lower levels.
This company has 1,650 feet of ground and owns an excellent 20-stamp
mill with 16 pans and 8 ,'ettlers. They appear to work their ore very
closely, and the metallurgist, Mr. Adams, states that the loss does not
exceed 10 or 12 per cent. of the assay value.
The distance fi·om the mine to the !D-ill is four and one-quarter miles,
and from $3 to $3 50 is paid per ton for hauling the ore. The total
expenses of this concern are now about $9,500 per month, of which onethird is for mining and the other two-thirds for milling. The mining
costs from $10 to $12 per ton, and the milling from $12 50 to $15. The
present monthly production is not far from $60,000. In April and May
last the total production was $124,300, which was obtained by working
850 tons, which would show an average yield of $146 24 per ton, and
this may be regarded as the present value of the ores. In 1866, however, the ore which was taken from near the surfaee was very much
richer, having averaged $229 41.
H. Ex. Doc. 54-11
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The results obtained by this company from July 19 to November 1,
1866, were as follows :
Tons, at different
mills.

369-1
3G2i
771-1

880

2,382!

I

Average per ton.

Yield.

$25,200
62,220
20:3,586
255,683

4R
59

$68 25
171 88
264 05
301 91

546,691 59

Mean 229 41

81
71

Value of bullion per
ounce.

$3 44
1

~i

1 74
1 73

About 14 tons were selected from the above ore before it was worked
and sent to Newark, New Jersey, where it was treated, and the yield
was at the rate of $4,000 per ton.
It is not to be anticipated that these brilliant results will be realized
again. The vein is narrower than it was formerly, being now only a. few
inches in width where the best ore is found, though widening in some
places to :five feet in the poorer portions of the mine ; still there are no
reasons for supposing that this will not prove a productive property for
years to come.
Not far from the Poorman, and in close proximity to each other, lie
the Ida. Elmore, Golden Chariot, and Oro Fino mines.
The vein of the Ida Elmore is about three feet wide and has been sunk
upon to a depth of 150 feet. The mine is worked for gold, which contains a large proportion of silver. The present yield of the rock is at
the rate of $140 per t<'m, and tbe total monthly production about the
same as the Poorman, or $60,000. It is impossible to say how much
this mine has produced in the past, but it is known that, during a space
of eight months, $400,000 were extracted by a mill of 10 stamps, and
large smns in addition were expended for litigation, so that it is probable that at least $600,000 have alread:r been taken out. The mine is
yielding at the present time as well as ever.
The Golden Chariot adjoins the Ida Elmore and is upon and part of
the same vein. It has been sunk upon to a depth of 150 feet, and some
$200,000 extracted, most of which, however, went towards the expenses
<>f the litigation and armed contest with the Ida Elmore. This company
is not producing bullion at present, but will be in operation again during the coming autumn or as soon as the hoisting works are completed.
The Oro Fino is a claim of 580 feet in length, running parallel on the
surface of the ground with the Ida Elmore and Golden Chariot. The
vein varies in width from 3 to 14 feet, and dips east at a steep angle.
It has been sunk upon to a depth of 220 feet, and drifts have been run
the whole length of the claim. Moore & Fogns, the former owners,
worked some 12,000 tons from this mine, which realized $392,000, or at
the rate of nearly $33 per ton; and it is generally considered that, owing
to the dishonP-sty of the miners and the abstraction of a large amount
of rich specimens, at least $60,000 more should have been obtained.
After the failure of these persou , two years since, the property went
into the hands of their creditors, :who, in eight months, extracted a fm·ther sum of $122,000. The .average yield of the rock is from $40 to $45
per ton, and the expenses of mining and milling from $25 to $27. The
bullion which was derived from the rock taken from near the surface
was wo1th $10 or $11 per ounce; is now only worth $3 60.
As we proceed towards the north and south from vYar Eagle moun-
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tain the veins contain much more base metal, and the ores will require
careful roasting before amalgamation, entailing a great additional expense
for their metallurgical treatment.
In the Flint district, at the town of Owyhee, nine miles south of Silver City, is the Rising Star mine, which may be regarded as a representative and typical mine.
There are 1,200 feet in this cla~m. The vein is encased in granite, like
all the other veins of the district; it bears north 10° 20' west, and dips
east at an angle of about 79°. The ore is an antimonial silver, containing a little copper, and is associated with white barren quartz, from which
the richer portions are selected by hand. This property was formerly
owned by Moore & Fogus, and passed into the hands of the present
proprietors, who are mostly San Francisco gentlemen, in December, 1867.
·These parties have attacked the vein by means of an adit 110 feet long,
which strikes it at a depth of 50 feet from the surface. From its iutersection with the vein at this point the lode has been drifted upon
towards the north 39 feet, and towards the south for a distance of 110
feet. .At the extremity of the northern drift the vein is seven feet wide,
and well defined. Towards the south, although the vein was somewhat
more broken, its appearance was rapidly improving as the works progressed in that direction.
.At the point where the adit intersects the vein this latter is divided
into two branches by a seam of rock containing a large proportion of
mineral, principally iron pyrites, but entirely destitute of silver. The
eastern branch of the vein at this point is 3~ feet wide, while the western
is 5 feet in width.
In aduition to the above described works the company have sunk a
vertical shaft to the depth of 118 feet, cutting the vein where it is eight
feet wide, 65 feet from the surface. From near the bottom of this shaft
a drift has has been run southerly, ,upon the course of the vein, 65 feet,
developing very excellent ore, containing ruby silver in considerable
quantity.
In July last about 160 tons of selected ore had been taken from this
mine, which assayed at the rate of $280 per ton. The metallurgical
treatment of this ore will be costly, and will require skill and care for
its snceessful accomplishment.
The Rising Star company is now erecting a 30-stamp mill, with furnares for the treatment of their ore. This mill will probably be completed in December. The old mills, which were built a few years ago,
are all of them miserable concerns, containing a variety of new-fangled
machinery, and entirely unfitted for treating the rebellious ores of this
district.
The shipments of gold and silver from Ruby city between .August,
1865, and July, 1868, or for a period of 35 months, have amounted to
$2,!)69,647 97, or at the rate of $84,847 per month. During a portion of
this time there was no production, owing to the entire suspension of the
mills and mines in the neighborhood. During the last ten months the
shipments have averaged $100,000 monthly from this district, which
is the only silver prodneing region of Idaho. .About three-fourths of the
total production of the Territory is gold, almost entirely derived from the
shallow placers, which are decreasing in value yearly.
.At present the rates of wages are very high in the principal mining
districts of the Territory; $5 a day in gold being paid almost universally
to the most oruinary miners. The Chinese find limited employment, at
a great reduction, but the prejudice existing against them is as strong in
Idaho as elsewhere, and the Indian difficulties have p1evented any large
immigration.
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The prices of the principle articles necessary to a mining enterprise
in the Owyhee or Flint districts are as follows : Wood, $7 per cord;
lumber, $60 per thousand; salt, 9 cents per pound; sulphate of copper,
21 cents per pound; iron, 14 cents per pound; flour, $6 50 per 100 pounds.
Freight ±rom San Francisco to Umatilla, on the Columbia river, is two
cents a pound, and from Umatilla to Owyhee :five cents.
By November the Central Pacific railroad will be completed to Gravelly
Ford, on the Humboldt, from whence the distance to these mining regions
is only about 150 miles.
The agricultural resources of a large portion of Idaho are good, and,
in fact, excellent as compared with the Great Basin; there are extensive
and fertile valleys, well adapted to grazing purposes, and to the cultivation of cereals. Moreover it is not likely that the cost of fuel will be
excessive for many years to come, as there are well wooded mountains
within a few miles of the principal mining centres.

CHAPTER XVIII.
TITE WAR EAGLE TUNNEL.

The following paper, addressed to eastern capitalists, is interesting
because it shows that the writers are alive to the importance of a deep
tunnel under War Eagle mountain. I sincerely hope the enterprise
may succeed:
We, the undersigned residents of Owyhee county, Idaho Territory, believing that the
development of the mineral resources of said county is an object of great importance nut only
to those whose loeal interest will be affected thereby, but to the whole northern region of the
Pacific slope, and will favorably effect the entire commercial and monetary ~yst e m of our
whole country, and if judiciously managed will afford abundant returns for all the capital
necessarily employed for that purpose; to the end that the attention of eastern capitalists
may be directed to this point as a proper field for their enterprise, we join in the following
statement of facts:
The existence of precious metals in the Owyhee regions in quautit.ies sufficient to repay the
labor of extracting them was first discovered during the summer of 18fU, and the ~tream
known as Jordan's creek and its tributaries have ever since been worked for golJ deposits
found therein. During that season several quartz lodes of remarkable richness were discovered and located, among tbe first of which were the Oro Fino, Morning Star, \Vhiskey, War
Ea()'le, Rilver Le~ion, and Silver Chord; and during the year following the Home T1cket,
Baltic, Boorman, and numerous other valuable lodes were discovered.
The first quartz mill was built in the summer of 1864, and since that time ten other mills
have been erected in the county; and although many of them were built by parties who had
little or greatly inadequate capital to meet the expenses of their enterprise, still it is believed
that all who have persevered have received a remunerative return for the meOltey invested.
The quartz mining district of Owyhee is situated in a peculiarly favorabl posit.i.m fur the
advantageous developmPnt of its mineral wealth, the principal obstacle being its great distance from any eommercial centre; but this objection is being fast overcome by the rapid
construction of the Central Pacific railroad, which will in a few months Lillie place us within
forty-eight hours travel from San Francisco. The mineral belt appears to traver.:Hl the country in nearly a north and south direction, and the lodes found within it to preserve, with
occ.asional deviation, the same general r·.ourse. The Owyhee group of mountains is composed
of four or five high peaks surrounded by many smaller ones, of which tho one known as
War Eugle mountain is the highest, and urwonnected with any mountain range. Tbey are
surrouuded by the valley of Snake river on the northern and eastern sides, and the valleys
of smaller streams on the southern and wes' ern sides. The \Var Eagle rises to an elevation
of about 3,000 feet above the valley of Snake river, is of granite formation, and is traversed
by hundreds of gold and silver bearing quartz veins, varying in width, where they cut the
Many uf these veins a1e the richest ever
surface, from a few inches to eight and ten feet.
known; and it is believed that all, or nearly all, of them contain the precious metals in sufficient quantities to p>ty for working them when the proper facilities have been provided. It
is a characteristic featnre of nearly all these quartz lodes that they increase in width and
richness as they have bPen followed downward from the surface of the ea•th. The deepest
level yet reached is about 400 feet from t,he surface, where the ore surpasses in richness and
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quantity anything found above it. The constantly and rapidly increasing expense of raising
the ore and water to the surface as the work progresses bas been found in Owyhee, as elsewhere, the principal impediment to the pr·•fitable working of the mines. l!,or this purpose a
constant outlay of money for hoisting works, pumps. steam-eng-ines, fuel. and labor is now
indispensible; the aggregate expense of which, if it could be saved, would form no inconsiderable part of the profits of the best mines among us.
· To avoiJ this the obvious and only expedient is to penetrate through War Eagle mountain
with a tunnel of sufficient size to afford drainage and an outlet for all the ore that may be
found within it; and fortunately the formation of the mountain is peculiarly inviting to such
an enterprise. It is situated between ths two streams known as Jordan creek, on the southwestern side, and Sinker creek on the northern and eastern sides; and those streams are
about two miles apart.
A tunnel commenced on Jordan creek at a point opposite the highest elevation of, and continued through the mountain in an easterly direction to a point of equal elevation, on Sinker
creek, would cut through at nearly a right angle all the lodes now worked, and all that
appear upon the surface, and probably as many more ''blind lodes," which are usuH.Ily the
richest. It would intersect the best and most productive of them now known, at a depth of
from 300 to J ,600 feet below the surface. It would probably penetrate beds of ore surpassing
in richness anything ever known before. It would certainly pay a good intP.rest on the
capital invested by way of tolls from the owner of mines, who would use it to transport their
ore to the surface. To such an enterprise the laws of this Territory hold out very great
inducements, giving to the owners of the tunnel all the blind, unlocated, and forfeited lodes
reached by such tunnel for 500 feet on eaeh side of the tunnel. In view of the great benefits
and advantages which must certainly, and the still greater benefits that will prJbably accrue
to the parties who will carry into execution the object above mentioned, we Lave no hesitation in recommending the prosecution of the enterprise to all who desire to make a profitable
investment of capital.
In regard to the amount of capital necessary to be employed, it is impossible to give a very
accurate estimate, depending as it must upon the plan and means adopted, the unforseen
obstruc1ions or facilities it may meet with, and tho degree of economy exercised in its execution; but there is every reason to believe that the enterprise will become not only self-sustaing, but profitable before it is half completed. The undersigned are well acquainted with
Mr. George Collin Robbins, the gentleman who hfl.s undertaken to organize a company to
coustruet such a tunnel. He bas been identified with the progress of the Owyhee mining
region since its earliest development. He was the superintendent of the New York Gold
and Silver Mining Company, (now Owyhee Mining Company,) aud to his judgment, energy,
tact and perseverance, that company is largely indebted in securing the "Poorman" and the
other va\nnble mines it owns. He has perhaps a more thorough and correct knowledge of our
mines iu general and in detail thitn auy other man; is well acquainted with the people of
this sectiou, and possesses their friendship and confidence in an eminent degree. He bas
good judgment, nutiring energy and perseveranee, great self-reliance, is a good manager and
economist, and is well qualified to conduct an enterprise of this character to a successful
issue.
W. J. Davis,
D. H. Pogus.
J. M. Wilson.
L. J. Lewis,
L. \V. Greenwell.
Cosmos 8ilver Mining Company.
Gilmore Hayes.
Charles S. Neck,
0. Davis.
Ex-Superintendent Poorman.
Hiram Gove.
George L. Story.
A. J. Sands.
Webb & Myrick.
A. W. Clifton.
R. Fregaskis.
'I hy, Ewinn & Co.
Thomas Cole & Co.
Ja!lles H. Siater.
Blake & Co.
A. Goodman & Bro.
Hill & Millard.
G. W. Grayson.
Butcher & Lenoir.
R. E. Hallock.
T. D. Beckett.
C. G. Stafford .
James A. Rupert.
Hill Beachy.
.J. F. Dye & Co
J. L. Martin.
D. Prescott.
R. H. Leonard.
J. C. Geer,
W. B. Crane.
Collector of Internal Revenue.
Dudley Hoyt.
L. F. Cartee,
Martin Jones,
Surgeon General Idaho.
I have some lmowledge of the quartz lodes of War Eagle mountain, am personally
acquainted with G. Collins Robbins, and nearly all the gentlemen whose names appear
above. I believe the enterprise feasible, and to promise rich remuneration for invested capital. I endorse Mr. Robbins as an enterprising gentleman, of vigorous and comprehensive
mind and practical mining experience, and gentlemen whose names appear above as men of
capital, character, and experience.
D. W. BALLARD.
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CHAPTER XIX.
BULLION PRODUCT.

The annexed is a statement of the amount of bullion assayed in Owyhee county, Idaho Territory, for the term of one year, ending June 1,1868.
June,
July,
Sept.,
Oct.,
Nov.,
Dec.,
Jan.,
Feb.,
Mar.,
Apr.,

June,
July,
Aug.,
Sept.,
Oct.,
Nov.,
Dec.,
Jan.,
Feb.,
Mar.,
Apr.,
May,

1867, by Thomas McDonald......................................
1867 ..•••.•••. do........ .. .... .. .... ...... .. ...... ...... ......
1867 .•••...... do.......................... . . . .. . . . . . .. . . . . . . . .
1867 ..•••..... do.......... ... . . . . ... . . . .. . . . . . .. . . . .. . .. . . .. . .
Jtl67 ...••..... do................ . . . .. . .. . ... .. . .. . . . . .. . . . . .. .
1867 ..•....... do... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1868 ..•••..... do................ . . .... . . . ... . . . . . . . . . . .. . . ... .
1861:! .......... do................ ...... ...... ...... ... . .... ....
1868 ......•... do................ ...... .. .... .. . ... ...... ......
18u8 ..•....... do.......... ...... .... .... .. .. .. .. .... ...... ... .

$1,703
8:31
3,168
11,179
30,8:!6
78,008

54
20
29
85
7:3
54
88,70~ 62
67,793 00
72,881 96
69,854 66

Total ......................................................... .

424,950 39

1867, by 'Vebb & Myrick ...................................... .
1867 .......... do ............................................. .
1867 .......... do ............................................. .
1867 .....•.••. do ............................................. .
1867 .......•.. do ............................................. .
1867 .......... do .••••.........................................
1867 ......••.. do...... . ..... _........ _..............•.........
18ti8 .......... do...... . . . . . . . . . . . . . .......................... .
1868 .......... do .............................................. .
1868 .......•.. do .............................................. .
1868 ........... do .............................................. .
1808 .......... do .............................................. .

$17,765
:37,097
40,428
40,010
25,162
43.886
27,669
37,040
68,819
27,140
4,030
1,915

Total ................ _...................................... _..

371,868 64

73
39
77
59
83
79
71
72
12
50
59
90

I

June,
July,
Aug.,
Sept.,
Oct.,
Nov.,
Dec.,
Jan.,
Feb.,
l.Vlar.,
Apr.,
May,

1867, by Blake & Company .................................... .
1867 ..•....... do ............................................. .
18 •7 ...•...... do ............................................. .
1867 .•........ do ............................................. .
1867 .•.•...•.. do ....................................... - ...... .
1867 .•••••...• do .............................................. .
1867 ..••••...• do .............................................. .
1868 .•..•..... do .............................................. .
1868 ...••..... do .............................................. .
l8ti8 ..••••.... do .............................................. .
1868 ...••..... do .............................................. .
1868 .......... do .............................................. .
Total...... . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .................. .

Recapitulation by Thomas McDonald .................................. .
Recapitulation by Wf\bb & Myrick .................................... .
Recapitulation by Blake & Company ................................ ..

$1~,3:H

t9
45,28:3 53
70,43:~ 12
59,4i1 51
45,795 16
29,416 57
30,071 98
72,8:~6 05
84,097 61
89,985 36
3:{,328 42
219,55H 70

793,559

:~0

$424,950 39
:17 I ,868 67
793,559 30
1,590.378 33

SILVER CITY,

CHARLES HILTON,
Assistant Assessor Internal Revenue, Third Division, District of Idaho.
IDAHO TERITORY, June 27, 1868.

The total bullion product of the year in Idaho is estimated by Mr. A.
D. Richardson, in the American Year Book for 1869, at $7,000,000. Mr.
Richardson's extensive acquaintance with the west makes him competent
authority.
I had intended and expected to present as full an account of the
mining districts of Idaho as of Montana, but found it impossible to make
a personal examination last season, and was without the means to employ
assistants. I hope in the coming season to obtain more complete information than has hitherto been published concerning Idaho, New Mexico,
Washington, and Oregon.
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SECTION V.
NOTES ON OTHER MINING FIELDS.

CHAPTER XX.
ARIZONA.

From the address of Governor McCormick to the fifth legislative
assembly of .Arizona, delivered at Tucson, November 16, 1868, I take
the following summary of the mining operations of the year in that
Territory:
The Wickenburg gold mines are worked without interruption, and steadily yield a large
revenue. The Vulture lode, the Comstock of Arizona, now bas a wide and merited fame.
It is one of the richest, most extensive, and remarkable deposits of gold quartz upon the con·
tinent; and its returns, up to this time, are believed to be but an earnest of what may be
expected from it in the future. Unfortunately the mills erected in the vicinity of Prescott
were put either upon worthless lodes or upon those in which ores predominate which cannot
be made to pay by ordinary treatmElnt. The chlorination process ha!'l lately been introduced
there, and it is expected to prove as successful as in California and Colorado.* If sueh is the
case, the hopeful people who have clung to that part of the Territory, under most annoying
delays and disappointments, will speedily reap the reward due to their patience and pertinacity.
Upon the Colorado river little is doing in mining; the low price of copper has not warranted the continuous v:orking of the lodes at Williams l?ork and other points, although a
renewal of operations at an early day is promised. From the Eureka district there is a steady
and profitable shipment of lead ore to San Francisco; and work upon several silver lodes in
that district is vig••ronsly prosecuted, as it is upon several gold lodes near La Paz and Hardyville. Below the Gila the Cababi mines cont.inue to yield a good return of silver. and a fine
mill is in process of erection at Apache Pass, where the gold lodes are attracting much atteution and give excellent promise. Confidence in the mineral resources of the Territory is
unshaken, and those most familiar with them believe that, once secure from Indian dPpredatious, and made accessible by the iron rail, Arizona will take front rank among· the gold and
silver prouucing districts of the world.

The only mine from which I have accurate returns is the Vulture,
alluded to iu the above-quoted address. This mine, described in the
last report of Mr. Browne, (Mineral Resources, &c., 1868, page 478,) bas
been productive throughout the year. The 20-stamp mill of the company has been running steadily, and is now running. .A new 10-stamp
mill has been erected by another company upon an adjoining claim.
The Vulture mine is being thoroughly opened; the buildings, machinery,
&c., are receiving constant improvements, and everything promises splendid results. According to Mr. Browne's report the mill crushed, from
November 1, 1866, to September 1, 1867, 4,834 tons of quartz, yielding
$145,633, or an average of about $30 per ton, mostly as free gold. The.
continuation of working results from September 1, 1867, to .August 31,
1868, 12 months, is as follows: During this period the mill crushed
10,640 tons of ore, producing $254,110 gold, an average of about $24
gold per ton.
The agricultural capacities of Arizona are beginning to attract attention, an(l when the Indian difficulties are settled will doubtless invite a
considerable immigration. Most of the valley and river bottoms throughout the Territory are succeptible of high cultivation. Wheat, maize,
barley, and vegetables grow to perfection; the small attempts made to
raise the fruits of the temperate zone have been successful; and excel* I thiuk the governor is mistaken as to Colorado; chlorination is not established in that
Territory, so far as I know.
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lent pasturage for cattle is unlimited. Large tracts of table-land are
well supplied with timber and water; and a great portion of what is now
called desert has a rich soil, and only requires irrigation to render it productive.
Artesian wells and windmills would work miracles in this and many
other portions of the Pacific Territories, now barren and desolate.

CHAPTEl{ XXI.
UTAH.

Little can be said of the mining operations of the year in this Territory. The mines in the neighborhood of Salt Lake have remained idle,
and the few discoveries of placer and quartz gold in the Wasatch range
have not received development. In the southern part of Utah, in Piute
county, some mines have been found, and prospecting has been carried
on with considerable vigor. Beaver city is the nearest town, 40 miles
away; Salt Lake city is 144 miles, and Pahranagat about 200 miles. The
.accounts of prospectors represent the country as very favorable to mining,
and abounding in gulch and placer diggings, (paying $5 to $6 per day
to the man,) and veins of gold and silver ores.
During my stay in Salt Lake city I had an interview with Mr. Brigham
Young, president of the church of Latter Day Saints, and with several
leading members of that church. They expressed a cordial desire for the
completion of the railroad, and a willingness to have all the natural
resources of Utah developed and utilized; disclaimed any hostility to
mining, but admitted that they discouraged their own people from engaging
in it because they thought agriculture would be far more profitable.
Mr. Young expressed the opinion that the ores of Utah had never yet been
skilfully treated. " What we used to call lead," said he, " and dig and
melt up into bullets, these fellows call silver now! But if anybody is
fool enough to come and mine for it, he may do so, and welcome !"
The private members of the church are not quite so indifferent to the
subject as the leaders, but, on the whole, the Mormons have been satis:fied to sell grain and vegetables to the mining districts, and let mining
alone. I met their wagon-trains hundreds of miles away from Salt Lake,
in White Pine and other districts, where their wares were in great demand.
The vast immigration arriving this year at Salt Lake is due, I believe,
to the closing up of the Mormon missions in Europe, and the gathering of
converts, as rapidly as possible, to the headquarters of the church. It
is said that the policy for the future will be that of internal improvements and gradual occupancy of the Territory where they have planted
themselves, and that the foreign missionary work will be abandoned. If
this be true, we may expect their interests as settlers to oyercome any
prejudices which they may have cherished towards [t11yparticularindustry7
and the mineral resources of Utah, whatever they may be, will receive,
no doubt, the attention of her citizens. This is already the case with
the coal-beds of Weber canon, which furnish an excellent quality of fuel,
and supply the city of Salt Lake. The Pacific railroad will, doubtless,
make use of it also.
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CHAPTER XXII.
MINERAL RESOURCES OF THE ISTHMUS OF P AN.A.ll!A-B:Y I. BLANCHARD
MINING ENGINEER.

Of the many countries which American enterprise has traversed and
explored there is perhaps none so little known, in proportion to the endless crowds of travellers passing yearly over it, as the Isthmus of Panama.
Many wonderful tales have been told about it at one time or another;
but for some reason, probably the bad reputation of its climate, it has not
yet attracted on any extended scale the attention of the mining or scientific world. It may not be untimely, therefore, to present a few considerations concerning the mineral treasures, topographical and climatic
conditions of this geographically so important country.
There have been many things to prevent a thorough exploration of the
isthmus, such as difficulty of access and communications, scarcity of
food, exposure to fevers, &e. Yet there are many attractions there for
the naturalist, especially the botanist. But the chief features of the
country are geological and mineralogical, as might be naturally expected,
from the peculiar agencies to which this strip of mountain between two
seas has been subjected in the swift alternation of plutonic and neptunic
forces. Nowhere do we find geological phenomena more diversified m1d
diametrically opposed than here. Close upon neptunic deposits, and
overlying them, there are vast surfaces of congealed lava, trachytic, and
phonolitic masses-strong indications of once active volcanic powers;
and the metalliferous character of the country itself shows the results of
this wild and apparently lawless succession of geological processes.
Unlike the well formed and regularly defined veins of California and
some parts of Europe, where the same mineral deposit sometimes maintains for thousmH.l s of feet along its course the same appearance and size,
the veins of the isthmus are frequently faulted, thrown out of their true
dip, pinched, or otherwise made t,o vary in character. The difference
between the gold region of the isthmus and that of California it is interesting to notice. In the latter State, nature has done much to facilitate
the exploitation of her treasures by men. The California gold deposits
are described as belonging to three epochs. The quartz veins· form the
earliest; next to them follow the deep diggings, which are the first neptunic secondary deposits; and finally, out of these secondary deposits
are formed the recent placers. In the isthmus, on the other hand, mineral wealth is not so widely diffused, but more confined to its original
localities. The third class of California ueposits, the rich gold-bearing
alluvial beds, does not exist there; the other two classes are represented.
Of th('Se the veins, as being the oldest, first claim attention. A great
many laws have been suspected or invented to systematize the occurrence of am·iferous veins in general. Some consider them as particularly belonging to the tropics; but this view is not in accordance with
facts wlncb show us that gold and gold veins abound in all quarters of
the earth. Those who hold the theory of the essentially tropical character of gold-bearing veins ascribe them to the greater relative velocity
of the earth's revolution at the equator than at the poles. Others, again,
connect them with the supposed great tides in the interior of the earth,
simultaneous with the ebb and flow of the ocean tides, which are known
to be extreme in the tropics. Others believe in a regular tenor and
value of ore down to sea-level, and an increase or decrease in definite
ratio below that line. All these theories being set aside, the facts are
simply that the veins of the isthmus combine with their great irregu-
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larity, above mentioned, an extreme narrowness, but good average richness of ore. Those of the north are generally richer than those of the
Pacific slope. 1;'heir thickness varies from 6 to 12 inches, their dip is
generally 75° to 85° southeast, and their course mostly northeast and
southwest. The quartz is dense, compact, without selvages, abundantly
intermixed with epidote, micaceous iron, copper pyrites, copper glance,
peacock ore, galena, zinc blende, arsenical pyrites, &c. Gray copper
and antimonial ores I never noticed either on the Atlantic or the Pacific
side. Silver does not occur in independent ores, though it is found
alloyed with the gold, which is very minutely divided in the ore, and
often, even in the surface ore, not to be discovered by the usual test of
washing in a horn spoon. Fire assay alone determines it. ].,ree gold
ocnurs near the surface; in depth the ore becomes richer, because impregnated with sulphurets, but at the same time unfit for amalgamation.
It is yet to he ascertained whether this non-efficiency of quicksilver upon
the sulphuret-bearing quartz is caused by a chemical association. On
this point careful and suitable scientific investigations must decide.
The value of the gold quartz of the isthmus, as given by cupellation
assay, averages fi·om $40 to $120 gold per ton; the value of sulphurets
from $120 to $600. In so-called '~red-ores," containing a great deal of
the peroxide of iron from the original sulphurets, there is of course
an exceptional richness. Not everywhere does the quartz appear, as
above described, in dense flinty masses. This is the ease in the richest
and narrowest veins; but in some others, and particularly in the wider
ones, and those which break in porphyritic rocks, the whole vein seems
to be intersected with threads and sea.ms, themselves imbedded in a
matrix of kaolinitic feldspar, in which the very crystals of quartz, though
still retaining their hexagonal form, have been disintegrated by the
action of earths and alkalies. The veins of the Pacific side of the isthmus are generally distinguished by their smaller coutents of sulphurets.
Their thickness and dip are about the same as those of the Atlantic lodes.
The value of the ore seems to range from $30 to $60 gold per ton. The
gangue is mostly porphyry.
The leading rocks of the isthmus gold formation are varieties of greenstone-diorite (amphibole, feldspar, a little quartz) and diabase. Gabbro
never occurs; nor are granite and gneiss found as learling rocks ; but
common porphyry and the variety known as feldstein are frequent.
These rocks are variable in appearance. The diorite, for instance, shows
more or less extended segregations of a feldspathic character, often considerably decomposed. The violence of the geological revolutions which
have affected this region is clearly shown in the veins. They are frequently faulted, and sometimes large zones of the vein are moved out of
their true plane, leaving to the miner little or no indication whether he
is to seek the lost lode above or below, to the right or to the left, since the
connecting cross course has often become under pressure so thin as to
be almost imperceptible, and the nature of the country rock gives no
clue in what direction it would be most likely to yield or fracture.
Among the auriferous deposits we shall consider first the cerros.
This name is generally applied in Spanish America to the slopes of mountains or hills, (as for instance the historic Cerro Gordo,) and, in reference
to mining particularly, to plateaux formed of eruptive masses overlying
auriferous deposits. Whether the gold is accumulated in these deposits
by tl1e action of water, or brought there by mere primary geological
agencies, is not settled; for the first supposition speaks the rounded
form of the particles, but the fact that these plutonic masses always
cover it seems to indicate some relation of causality. It is probable that
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the primary neptunic deposits being formed, were afterwards covered by
emissions of fiery fluid masses. The contact of these masses has metamorphosed to some extent the underlying strata, changing clay and gravel to a kind of cement; and the working of a cerro, even with more
perfect tools than the natives have at their disposal, would be difficult,
and not very remunerative.
From these facts it is easy to predict that the third variety of deposits-the secondary neptunic or proper placers cannot be very extensively
represented on the isthmus. The Atlantic slope is short and steep, giving little opportunity for such formations; and even if the topography
were favorable, the cerros are so shielded by the overlying rocks from
denudation that such a collection of gold in recent river beds and bottom lands as California presents is out of the question. This is confirmed also by experience. The beds of creeks and rivers on the isthmus do not yield much gold-not more than five or six centigrams in 15
kilograms, or three or four cents to the panful.
It is evident, from what bas already been said, that there is little chance
of profit in working any of the isthmus gold deposits, unless the quartz
veins. vVe shall now consider, in closing these remarkF:, what are the conditions afforded for the successful working of such veins in this locality.
The isthmus enjoys a wide and well-deserved reputation for insalubrity. Nowhere is this evil fame more justified than in the districts west
of Aspinwall, in Cocle and Veraguas, on the Atlantic slope, where the
most numerous and valuable veins are. The atmospheric currents, one
from the south, saturated with moisture, and the other cold from the
Atlantic, meeting incessantly on the water-shed of the Cordilleras, produce by their reciprocal condensations the torrents of rain which desolate the unhappy slopes, (hence Ver-aguas, country of floods;) and the
vegetation, overstimulated to rank luxuriance by this excessive moisture
and the heat of the climate, aids iu attracting and precipitating the rains.
Most of the Atlantic districts have no well-defined dry season, and
several of them none at all. Of course, out of these perpetual floods,
together with the gases evolved by the continual decomposition of vegetable matter, much poisonous miasma must arise, adding its injurious
effects to thoRe of the hot sun and the floods. Thus it comes to pass that
a portion of the isthmus is shunned by men. From Aspinwall to Bocas
del Toro, and from the mountains to the Atlantic, an area of about 1,200
square miles, there are but a few miserable settlements, supported in
wretchedness by the catching of fish and turtle.
The exceptional climate renders the preservation of food and the construction of roads alike almost impossible; timber is very scarce, and
spongy trees make the worst possible fuel. From Aspinwall to Bocas
del Toro there is nol. one real harbor. The coast is da gerous, as the
Gulf Stream is very violent and hurricanes are frequent. Roads on land
do not exist, except the official highways, and they exist only on paper!
In a country so situated, estimates of the cost of a mining enterprise are
necessarily uncertain. Freight is a heavy but a variable item; labor is
scarce, and fluctuates with political changes; the veins th emselves are
narrow, and cannot be relied upon for a large production of ore, nor for
a 1tniform production on any scale. Then all supplies of food, &c., must
be brought either on men's backs over the mountains from the Pacific,
or by sea, on the Atlantic side. None cnn be obtained in the country.
Finally, delays must frequently be snH ··rcu from swollen rivers or a stormy
sea. Such arc the economical conuitions of mining in this region. In
spite of their uncertainty we shall attempt to give an approximate idea
of t,b e expenses and profits of tlte business.
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RESOURCES OF STATES AND TERRITORIES, E'l'C.
EXTRACTION.
Metres.

Average width of the vein we will set down at ...................
Width of drift, for two men ....................................
Height of drift, for two men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Monthly progress of men, (25 shifts of lOh) .....................

0.25
0.80
1.40
2

Cubic metres.

Total monthly excavation of two men as above .... _. . . . . . . . . . . . . 2.20
Of which nearly one-third is good ore, or .......... _............. 0.70
At a specific gravity of 3 this gives a weight of 2.10 kilograms, or two
tons of ore. If the vein be worked simultaneously at 15 points (more ~ue
scarcely possible) the monthly yield will be 30 tons as the work of 30
men, besides outside laborers and assistants, carpenters, &c. The number of the latter being estimated at 20 and their wages at about 80 cents
per day, while the miners get $1 50, (food included,) we have a monthly
expense of $1,830, increased by medical attendance, clothing, and interest
on the capital employed in bringing laborers to and from the mines, to
at least $2,000. The ore thl~S obtained may be either worked at the
mine or con 'Teyed to metallurgical works.
Transportation of ore to Europe or the United States.-A brief calculation would show that the expense of freight will be far too heavy,
unless the ore has previously been stamped and concentrated. Of
course it is not easy to give an exact estimate of the stamping cost,
but it would be rather high as compared with California. Hauling is
cheap, but fuel dear. In the concentration there is a loss, of course.
Then the expense of maintaining a road to the sea, procuring a vessel
for transportation, shipping, storage, commissions, and final sales to some
metallurgical establishment, finish the list of transactions. All these
expenses must be defrayed out of the net value of the ore, after mining
cost is subtracted, or about $133 per ton. Transportation from the mines
to the sea is also difficult on account of the rivers, which present everywhere a series of rapids, and are liable to sudden floods and droughts.
Working ores at the mines.-The prospects under this system would
not be much more favorable. The bad fuel, scarcity of material for constructio~, and lack of roads by which to obtain supplies, make stamping
costly; and the treatment of the stamped ore presents an embarrassing
question. Smelting ie; out of the question. Amalgamation is useless.
On the southern side of the isthmus labor and fuel are much cheaper;
the country is accessible and cultivated; but these ad vantages are
annulled, as we have seen, by the smaller value of the ore, narrowness
and irregularity of veins, and scarcity of timber, fuel, and water power.
Under these circumstances, therefore, there is scarcely a chance of working the gold deposits of the isthmus at a profit, and hence they cannot
be objects of attention to American ad venturers, even leaving out of view
the far greater and more enticing advantages of the Pacific States and
Territories of the Union.

PART

I I.

RELATIONS OF GOVERNMENTS TO MINING.
"The sovereign should afford the mine and those who work it all facilities, endue them with gracious priv
1leges, without which mining cannot be maintained, prot~ct the works, and show himself most benignant to
them, in order to encourage them. lienee should he help poor and struggling miners by giftH of money and
timber, by remission or reduction of ta:;{CS, and by other means, and strive in every way to stimulate the
mining business. For this purpose, it is very beneficial if a sovereign makes a well·founded mining law, and
after its publiration takes pains to have it observed by his officials and mining establishments. He should,
moreover, see to 1t that places of trust are filled with devout, faithful, intelligent people, experts in mining,
and that these arc so paid as to have no eauHe to Heek profit in evil ways. He should also keep a watchful
eye on the mines, and not permit the nee of unlawful fo• ce against any of them in operation, nor the practice
of any swindling, nor that the silver th<'y proouce ~hall be paid for at the mint with money inferior in quantity
or quality, since it brings the miners to deHpair if they receive only copper for the silver t.hey have obtained
with sweat nud blood. Finally, the sovereign should, from hi8 own treasury or otherwise, provide the means
of driving deep tunnels, which arc the heart of mining, and fo1· keeping the same in good rl'pair, that the moun.
tains may be conveniently laid open for mining."-Johann Fried. Zedler, Gross. Univ. Lex. Halle, 1733, Art.
Bergherr.

INTRODUCTION.
Mining and agriculture are the two great forms of productive industry. Strictly SlJeaking, agriculture is the most important, since without it
men could not exist; yet mining is almost as essential, since without it men
could only exist as savages. All human activities, in material things, are
based upon the products of these two, their manufacture and exchange.
But there are great differences between mining and agriculture, which
indicate that while these arts stand on a par as fundamental sources of
the wealth of nations, they do not occupy the same position in all respects, and cannot be treated by governments exactly alike. Of these
differences I shall point out a fe'r\r of the most important ones.
1. The products of mining are in general far less perishable than those
of agl'icultlll'e, and, in proportion to their first cost, of greater, because
more prolonged, use to mankind. Who can estimate the blessings diffused by a ton of iron, mined, smelted, wrought into forms of beauty and
usefulness, serving for generations the needs of men, and repeatedly
reforged, and reappearing, as by a material metempsychosis, to enter
upon new periods of beneficence "~ More difficult still is it to measure the
importance of gold and silver, the production of whieh, aside from their
application in the arts, is so subtly connected with the profoundest problems of political eeonomy. The sophistry that gold and silver money
is a conventional matter altogether is trivial. So is all society conventional; and the things upon which mankind have agreed are the things
which God has ordained. Gold and silver are world's money, or means
of exchange ; and this accepted medium must bear a certain relation to
the volume of the world's business. Experience, speaking louder than
the philosophers, has shown that, in spite of all contrivances of barter,
credit, and paper money, the supply of the precious metals is of vital
importance to aU commercial nations.
2. Gold and silver are especially va.lua ble as articles of export. If a
country produces more grain than it can consume, it must seek a market
elsewhere for its surplus, and this market rna~ not be readily found.
Besides, there is danger of loss or deterioration by transport and storage.
The precions metals, on the other hand, command the markets of the
world. They can be shipped or hoarded without deterioration, and they
form the best basis of international exchange.
3. Bnt these advantages of mining are counterbalanced by the fact
that its sources are not perpetual. Men till the same soil for generations,
and, if it is properly cared for, it is as able at the end as it was at the beginning to sustain the desired crops. But every mineral deposit is certain,
sooner or later, to be exhausted. Sometimes this exhaustion is absolute.
The valuable mineral is all extracted, and the end of the deposit is
reached. This was the case a few years ago with the silver mines of
Andreasberg, in the Hartz mountains.* Sometimes the exhaustion is
merely an economical one. The deposits continue, but it no longer pays
to work them. This is the disaster looked forward to within the next
century by English economists with regard to the coal mines of Eng* The Hanoverian government exerted every effort in vain to Jiscover new veins or continuations of the old ones. The social problem presented by the cessation of the mines,
depriving a considerable population of its hereditary profession and only subsistence, was a
sad and difficult one Transplantation of the miners into other districts, at higher wages, was
but partially succes::.ful, uwing to their home-sickness. The Andreasberg mines are now
abandoned.
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Janel. In either case the source of wealth is closed, and great national
changes are often the result. We may say, then, that mining yields a
permanent form of wealth from a transient source, while agriculture
presents a perennial source of perishable wealth.
4. The mistakes of mining are always to a greater or less extent irretrievable. Wasteful and ignorant farmers may exhaust the soil; but
nature, time, and skill will restore it. Even the wanton destruction of
timber entails upon a nation only a temporary evil, since trees will grow
again. But the economical exhaustion of a mine, or a whole mineral
region, can be brought about by reckless mining beyond the possibility
of restoration. There are mines in Mexico, for instance, known to
have been rich, and to carry in depth the continuation of the same
deposits; but the improvidence of former owners, and the ignorance of
engineers, have left the mines without adequate timbering or supports,
full ofwater, (which, owing to the irregular nature oftheexcavations, cannot be drained nor pumped out, except at enormous expense,) and practically inaccessible. The loss of precious metals by ignorance or indifference in the treatment of the ores is another generally irreparable loss.
It is the fashion to say that science will discover means by which the
"tailings" of our gold and silver mines may be profitably worked, and
many inventors claim to have found the long-sought secret. But the
secrP-t is in a more thorough treatment of the ores in the first place.
Experience shows that the majority of the tailings in the Pacific States
contain gold and silver which cannot now be extracted at a profit. Five
dollars per ton, for instance, is not often enough to pay for handling and
reducing gold or silver tailings.* And in the best circumstances the
loss in the tailings is never recovered, since that which was a net loss
becomes, in subsequent working, only a gross yield.
5. Finally. the resources of mining are not so equally distributed among
nations as those of agriculture, and, as a consequence, the relative power
of nations depends largely upon their mines. The iron and coal mines
of England are well known to be the secret of her commercial strength;
and in our own country the State of California owes her wonderful progress and increasing power to the mines. Even the enormous agricultural capacity of that State (however much her farmers may sneer at
the idea) would never have been known nor developed but for the gold
mines.
In view of these peculiar relations of mining, it is evident that governments are in a certain sense trustees of the wealth stored in the mineral deposits of their realms-trustees for succeeding generations of their
own citizens and for the world at large. It is not a matter of indifference
to the citizens of this country whether our mining fields be ravaged and
exhausted in one or even five centuries, when they might last a score.
Nor is this danger far-fetched. The condition of the Comstock lode,
after less than eight years of extensive operations, bears witness at once
to the unprecedented energy and the almost incredible rapidity with
which that rich ground has been exploited. The Comstock lode, producing in 1867 one-fifth, at least, of the total value of bullion yielded by
the mines of the country, bids fair to be economically exhausted in two
or three years more; and can apparently only be saved from that fate
*I do not here allude to cases in which, from the very outset, arrangements are made for
catching, concentrating-, and beneficiating the ores that escape from the first processes in
gold or silver mills. That is part of the regular and wise system of working. It is where
that has not been done, and the tailings, accumulating in the bed of some stream or in
heaps by the mill, have afterwards been made the basis of independent operations, that success has so often been wanting. In other words, the mistakes of bad management are not to
be altogether remedied by subsequent economy.

RELATIONS OF GOVERNMENTS TO MINING.

177

by the timely aid of the Sutro tunnel. Certainly one such example
should be sufficient to show us the necessity of economy and forethought
in mining operations. If economy had saved and forethought had
expended, within the past :five years, the money necessary to construct
a deep tunnel, these mines would not now be threatened with ruin.
The true relation of governments to mining arises out of the position
they occupy as representatives of nations and trustees for their future
welfare. As I shall hereafter show, by historical review, the notion of a
divine right of the crown to the minerals in the soil is almost everywhere
extinct; and certainly in this country it could :find no foothold nor
analogy. The questions for us to decide are two: what is the duty of
the government towards the miners; and what is its duty towards the
nation and the future~
In accordance with the spirit of democracy, it must be granted that
the fewest possible restrictions should be laid upon individual enterprise
and industry, and that the function of government in this respect is to
" secure lillerty." It is this securing liberty that makes legislation
necessary, and hence legislation is demanded of us by way of, not interference, llut protection. The miner (and I mean to include the capitalist,
investing money in mines) needs protection by law, and this protection
should be uniform and just to all. Experience has shown that in the
important matter of ownership, leaving matters to take their own course
has been productive of much confusion and loss. Capital has been
wronged by the regulations established by labor; and the laboring
miners themselves, now asking in vain for the assistance of capital, would
gladly welcome the establishment of a uniform system by which the title
to mining property could be acquired from the government. The law of
1866 was an important step in the right direction, but its recognition of
local customs was too sweeping, and in many districts its provisions ~
cannot be complied with. Only one patent has been issued under the·
law, and that for a quicksilver mine. There is imperative need of"
amendment, and then of prompt execution, of the law. I believe it is
acknowle<lged that taxation of the mines for purposes of revenue to the
goyernment would be a disastrous policy. Mining can carry no extraordinary burdens of that kind. It needs every assistance and encourage-.
ment that can properly be giYen to it.
But when the goYernment has discharged its duty towards the miners, .
there still remains the obligation to do something for the protection of
the nation. There are not wanting thoughtful men who doubt the wisdom
of surrendering entirely to the patentees of mines the minera,l title.*
Whether this step was wise or not, (and I think it was wise,) the government cannot now recede from it without trouble, and it remains to
inquire what methods are still open to us to prevent wasteful and unscientific mining, and to secure the maintenance of a steady product of bullion, so important to the country. Detailed legislation, regulating the
operations of mining, the rights of partners, the proper measures of safety,
and the forms of litigation, must be left to the different States. The trueand only course which the federal government can take in the discharge
of its duty as trustee of our vast mineral resources is to establish some·
agem·y for the spread of knowledge among the mining communities, and
* ''Considerations of public policy may yet demonstrate the evil of granting an absolute title ·
by the Uuited State..;, absolved from all conditions, by plaeing the subject-matter of the title
beyond the reach of State legislation, leaviug us, as a nation, beyoud the reach of some·
wholesome mining system or code, which has alwaJs signalized nations rich in the precious.
and the useful metals." (Legu.l Titles to Mining Claims and Water Rights in California nuder
the Mining Law of Congress, by Gregory Yale: San Francisco, 1867.)
H. Ex. Doc. 54--12
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to facilitate, in every possible way, the development of those communities into regular forms of society. Communication established among
the thousands, all engaged in mining, and all wrestling with the same
natural and economical difficulties, opportunity once given for every
man to obtain the information he seeks in regard to his business, and
the evils of the present state of things will vanish before the enlightened self-interest of those who, owning the mines, will be most desirous
to work them with true economy and forethought.
Following the succession thus indicated, I shall discuss, first, the question of a national mining law, and second, the various ways in which the
government may, while it assists rather than interferes with mining,
protect the interests of the country by bringing about a better system of
mining, and putting an end to the reckless and ignorant practices now
so common.
The relations assumed by governments toward the industry of mining
have differed widely in different ages, and the character and prosperity
of that industry has been directly affected, in different countries, by the
course pursued in this respect on the part of the state. In the United
States the problem is now presented on a large scale for the first time,
but it is a mistake to suppose that no light can be thrown upon it by the
experience of other nations. On the contrary, history is full of instructive lessons upon this subject, and I think these lessons, rightly construed, confirm the decision to which the genius of our institutions and
the nature of our present circumstances would naturally lead us. In
adopting a wise and permanent policy toward the mining interests of
this country, we cannot fail to be assisted by the study of the past, and
the experience of those nations in which mining has been most successfully carried on for centuries may serve us as a general rule. Impressed
by these considerations, I have compiled the following digest of the history
of mining law, which is sufficiently complete to illustrate the views which
I shall venture to present.
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SECTION VI.
MINING LAW.

CHAPTER XXIII.
MINING AND MINING LAW AMONG THE ANCIENTS.

The main su~ject of the present discussion being the history of mining
jurisprudence, and the consideration of that subject being limited as far
as possible to its bearings on the immediate problems of legislation in
the United States, I shall not attempt to collect, in this chapter, all that
is known of the practice of ancient nations in regard to the arts of mining
and metallurgy. The theme is an exceedingly attractive one, and on
another occasion may be not inappropriate. I am aware that a more
extended treatment of it would add greatly to the popular interest of this
report, but I consider it more important to preserve the continuity of the
argument which I am endeavoring to construct, and to introduce no
t:Ureads which cannot be gathered into the conclusions which I hope to
establish. Our knowledge of the legislation of earlier times has to be.,
however, in great part inferred from circumstantial evidence, or from the
records which remain of ancient practice. A frequent reference to the
history of mining, as distinguished from thatofmininglaw, is unavoidable;
yet this ehapter mu~t not be considered as even a complete outline, much
less a comprehensive summary of all that is known to antiquarians on
this interesting subject.
In comparison with the literature concerning the dress, language,
mythology, and poetry of the ancients, we have very few books about the
much more important questions connected with their proficiency in the
mechanical arts, and especially the arts of mining and metallurgy.
Autlwrities.-T\\·o books published during the last century are the
only ones which have come to my knowledge in which the indications
and fragmentary facts contained in ancient literature or existing ruins,
observed by travellers, have been collected and systematically arranged.
One is the work of Caryophilus, De A uri et Argenti Fodinis Veterum, of
which I have not ~Tet been able to find a copy in this country, though it
is accessible in several libraries abroad; the other is a dissertation in
the German language, by Dr. J. F. Reitemeier, published in Gottingen,
1785, and entitled Geschichte des Bergbaues und Hiittenwesens bei den alien
Voll.:ern. This admira,ble essay received the prize of the Royal Society
of Sciences at Gottingen. There is a copy in the city library of Boston,
to the superintendent of whieh I am indebted for the courtesy with which
he placed the book at my disposal. Ancient authorities are more numerous, but not so satisfactory, since they give us mostly mere allusions or
accidental revelations. Among them we may mention the Bible, Herodotus, Strabo, Pliny, Diodorus, Agatharcides, Clement of Alexandria,
Aristotle, (de mirabilibns, de c~tra rei familiaris, etc.,) Dioscorides, Livy,
and Polybins, not to ment,ion a multitude of classic writers from whose
works intimations of importance cau be gleaned, such as Xenophon,
Cresar, Plutarch, and even the legendary poems of Homer and Hesiod.
To the:se sources of information must be added the works of various
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medimval and modern travellers, and the researches of antiquarian
scholars in special fields of inquiry, too numerous to be catalogued here.
The origin of mining.-The art of mining is linked with so many others,
which are the fruit of civilization only, and must be practiced under so
many natural difficulties, which only advanced science has been able to
overcome, that we may naturally believe it to have had neither a very
early nor a very rapid development. No doubt the first races were led
to the discovery of one metal after another by accident rather than syst<:>matic study of nature. Probal>ly the first metals used by men were
those occUlTing in a native state-such as gold, silver, and copper; The
discovery of bronze, or the secret of hardening copper by rude metallurgical processes and mixture with other metals, was a step in the progress
of the human race so important that it marks an epoch of pre-historic
time, known as the age of bronze. The peculiar properties of gold and
silver-their beauty, malleability, and above all their resistance to oxiclation, which rendered their preservation possil>le through long periods,
were undoubtedly the ground of that high esteem in which they have
always been held, and which is at the present day enhanced by their relative scarcity, and the difficulty of obtaining them. The knowledge of
these metals seems to have been indigenous in all countries where they
occur, whether among the tribes of Asia, of Siberia, or of North America.
Gold and silver are the A and B of the alphabet of metallurgy; and,
nlthough the mastery of the whole alphabet and its combinations in the
literature of civilization has been the laborious work of ages, and is not
yet complete, these first letters of it were beneficently made easy for man
to discover. The rudiments of mining are first found iu those countries
where the human race itself probably had its origin. The Bible informs
us that e\en l>efore the N oachian deluge, some of the peoples of Asia
understood the use of iron-but this knowledge does not appear to
have been prop~gated among other nations. The Siberians and the
Peruvians most certainly did not possess it, and other nations have
made the discovery at a comparatively late period; but this only corroborates what we have already said, that the knowledge of metals was
not 2 iu the beginning, transmitted from one nation to another, but was
the child of circumstances aud accidental discovery in different parts of
the world. At any given epoch of the first historic eras, before commerce and literature had produced an interchange of commodities and
ideas, it is to be supposed that some nations would he more advanced
than others in these respects. If the use of iron was confined to the
race destroyed by the flood, then it perished with them.
At a much later period we learn that the Ohaldeans and Assyrians
possessed gold, silver, and" brass." The Phamicians had also an abundance of metals; and it is more certain, in their case, that they obtained
their supply from some sort of systematic mining. Their country itself
was not rich in mineral wealth. Possibly they worked the copper mines
at Sarepta, but these were their only mines at home. But their extended
commerce brought them iuto connection with other countries abounding
in the treasure they sought; and they went to islands of the Mediterranean
for gold and other metals, including iron, of which they understood
the use, ascribing its discovery to two of their mythical heroes. They
are known also to have mined in Spah1, (probably for" Tyrian lead" and
silver,) and they even touched the distant shores of Britain in their bold
explorations, and gathered the tin ore of Cornwall and Devon.
But at least an equal antiquity, and a much greater elaboration and
system, must be recognized in the mining of the Egyptians. Under the
reign of Osiris, the Egyptian mines of copper, silver, and gold were in
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productive operation. Both on the Ethiopian and the Arabian border,
and near Saba, (which may or may not be Sheba of the Bible,) they
worked the ores of their country. The Sina.itic desert, through which
the Israelites travelled, contains to this day the ruins of mining works,
the origin of which is :shrouded in mystery, but may well be ascribed to
that wonderful i)eople the Egyptians, the extent of whose achievements
in many directions the world is just beginning to estimate aright. They
did not learn the use of iron so early as that of some other metals. Abraham found gold and silver used for instruments, ornaments, and currency among them, but no mention is made of iron. In the time of
l\1:oses, however, as is evident from two passages in Deuteronomy, the
Egyptians smelted iron .
.Llfines of the Persians and Egyptians.-In the early times, as in all subsequent periods, conquest was one of the foes of mining. The Egyptians
were twice conquered by the Ethiopians, and had several Assyrian wars,
which must not only have produced such a disturbed condition of affairs
as prevented the prosecution of mining, but also have drawn into the
military service the classes of laborers employed in that business. The
final establishment of the Persian dominion removed the disturbances
from witlwut, but the tyranny of the provincial governors produced
numerous revolts, which doubtless had a disastrous effect upon mining.
The Persians, however, amassed much treasure from their conquests,
and obtained from the Egyptian mines, in particular, the finest silver.
The strength which wealth imparted to this dynasty was painfully felt
by the Greeks, in the vast armies which invaded their territory and the
bribes with which their leaders were corrupted. The :first period in the
history of mining closes with the overthrow of the Persian empire by
Alexander, and the transfer of the treasure and resources of the Orient
into European hands. :Meagre as are our data for this period, we are
nevertheless led to a reasonably certain conclusion with regard to the
tenure and .authority under which mining was carried on. We hear
of kings, like Orcesu , enriching themselves from the product of the
mines ; but there is no indication that these sources of wealth were
open to private citizens. The immense quantities of gold and silyer
employed by governments, and their use in constant wars, also confirm
our conjecture that the mines of Asia and Africa were the property of
the rulers, and that they were worked by slaves. This was certainly
the case in Egypt, in the following period. It is probable, therefore,
that the doctrine of ownership by the crown of the metals in the earth
was originally established by tyranny, and that before its establishment
mining, like agriculture, was carried on by the citizens. The story of
Joseph, in the Bible, shows by what means the despot of Egypt was
able to destroy the individual industry of agriculture, and to turn the
whole kingdom into his own farm. Doubtless the process of" consolidation" in mining followed a similar course.
In the second period there was apparently still greater activity and
extent of mining operations ; at least our infor~nation on the subject is
more satisfactory. Gold, silver, copper, and iron were obtaiued in
Ethiopia, and iron at least in Libya. Possibly the recent discoveries
of g·old in Africa, which are now attracting considerable attention from
the English, are but rediscoveries of the fields worked centuries before
Christ. India and Caramania produced gold, and the latter countl'y
also silver, copper, and cinnabar. The people, howeyer, are said by
Strabo to have been yery ignorant of the art of working metals. The
Derbre did not know how to melt their gold dust into lumps, and the
Indians sold crude specimens of rich ore to foreigners. The Chaly beans,
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on the other hand, became famous as workers in iron, and derived their
principal revenue from this source. In Asia Minor the gold mines formerly owned by Crcesus were worked down to the times of Xenophon,
but Strabo says that in his day they were exhausted, and only traces
of them remained. There were iron mines and skilled workmen in Palestine. Arabia Felix is celebrated by many ancient writers as possessing very rich gold and silver mines, but no traces of them now remain,
nor have modern travellers observed auriferous sands in any of the
streams of that country. Historical testimony on the subject is, however, quite positive and unanimous, and the matter may be considered
as still in doubt. It is not impossible that the ancient writers, who were
not always exact in such statements, mistook the treasure obtained by
the Arabians through their Indian commerce for a product of their
own soil.
We may well believe that this wide-spread development of mining,
accompanied as it was with a diffusion of goyernment, brought about
some change in the mining law. The loosely-strung empire of Alexander fell to pieces after his death, and no doubt the mines became the
property of governors, generals, nobles, and wealthy citizens. We have,
however, in Egypt a type of the general systems which obtained, on a
greater or smaller scale, throughout the petty despotisms which divided
the world. Diodorus gives us a picture of Egyptian mining, partly
taken from the earlier work of Agatharchides. According to this
account the mines of Egypt were the property of its kings, who obtained
immense sums from them.
Those were in one sense the palmy days of mining; for the king got
his mining ground gratis, worked only the richel:;t deposits, captured or
reduced to slavery the necessary laborers, and levied eontributions on
his kingdom for the necessary food and other mining supplies. Rich
mines, worked at no expense, naturally paid handsome dividends.
Machines were not emplo~red to any extent, since human power was
cheaper. The Egyptian monuments which remain to us represent the
most stupendous works of engineering, as accomplished by the labor
of countless multitudes of men. The labor of the mines was performed
by prisoners of war, convicts, and purchased slaves. As the Egyptians
were not a warlike people, and seldom returned from battle victorious,
it is not likely that their prisoners were numerous. Neither could the
convicts have supplied their extensive mines. It is probable that the
greater portion of their miners were purchased slaves. We are, in fact,
informed that the workmen in the Egyptian mines spoke different languages. To prevent conspiracies and escapeR, the different gangs were
placed under overseers who were not their countrymen, and all hope
of flight was finally extinguished by fetters, by constant confinement in
contracted caverns, and by the nature of the region itself, which offered
no opportunity for successful escape. The lot of these unhappy creatures in the mines and furnaces \Vas indeed a hard one. They were
forced to labor day and night, wit.h out rest or hope, and under the most
dreadful hardships and cruelties. They were entirely naked, and neither
age nor sex, sickness nor wounds, excused them from the severity of discipline. The stronger ones hewed the rock in the mines, the half-grown
youths carried the ore to the surface, persons over thirty years (so soon
was their vigor destroyed) were set at the easier task of crushing it in
mortars, and the women and old men ground it fine in hand-mills. The
historian adds, with laconic pathos, that they continued to labor until
they dropped dead beneath their burdens.
Ancient mining in Siberia and Europe.-The far northern country of the
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Massagetes is said by ancient writers to have produced gold and copper,
but no silver nor iron. This is the nearest approach to a mention of mining operations in Siberia which history presents. But the observations
of travellers, especially those recorded by Pallas, Lepechin, Gmelin, and
Rytchkow,* afford convincing evidence of the existenr.e of extensive
workings for gold and copper in Siberia. The tradition of the Russians,
that these early miners were Scythians, is groundless. Tartars they were
not, since they were unacquainted with iron, which the former knew how
to use. A nomadic race they are believed to have been, since no traces
of buildings or masonry remain in those regions. All that we can conclude with probability is that, before the irruption of the Tartars into
Siberia, very extensive but rude mining operations were carried on in that
country by tribes not far removed in culture from the aborigines of North
America. The tools which they employed were either of stone or coppernever, so far as bas yet been discovered, of iron.
The smelting of copper appears to have been successfully carried on,
even with somewhat refractory ores. Traces of mining accidents, of the
voluntary abandonment of very hard rocks, of great economy of labor in
" dead work," &c., taken together with the indications above mentioned
of the social condition of this unknown people, prove to us that they
carried on their mining operations by individual enterprise, as freemen,
and probably without reference to particular ownership of the soil.
Although this system (if system it may be called) stands in favorable
contrast, on grounds of humanity, with the cruel and tyrannical practices connected with mining in the southern Orient, and especially in
Egypt, yet it is evident that its result was superficial exhaustion, abandonment, and finally burial in oblivion of the mines. From the very
dawn of history, therefore, these two representative voices of Egypt and
Siberia warn us that neither mining by the crown, nor nomadic, super-·
:ficial mining by the individual, is the true method of utilizing with economy the mineral resources of any country. The first is inconsistent with
liberty, and the second with stable industry.
Concerning the earliest beginnings of mining in Europe little can be
said. The civilization of the East, as is well known, communicated itself
:first to the Mediterranean nations. As mining is an essential condition
to the progress of civilization, so we may reasonably conjecture the progress of mining at any givenperiod from the culture of the people. We
are justified, therefore, in assuming that mining in Europe takes jts rise
with the emergence from barbarism of the Mediterranean tribes. Strabo,
Pliny, and Herodotus declare that Cadmus, a Phamician, opened the
:first gold and copper mines in Thrace-a statement which is philosophically, if not historically, true. The Phamicians certainly carried on mining in the islands of the Mediterranean, and even along the coast of distant Spain. But it is not probable that their operations contributed
much to the spread of the art among the barbarians; since they not only,
with characteristic selfishness, carried away all the products of their
industry to enrich their own land, but kept to themselves whatever
knowledge they acquired. They cannot be regarded as the teachers of
European nations in this art-a credit which belongs rather to fugitives
and exiles from other parts of Asia, who opened mines, or communicated
the knowledge of mining, in the regions where they took refuge. The
nature of the lawi or customs regulating mining differed, therefore,.
according to the source of the art. The labors of the Phamicians seem
to have derived extent and comparative permanence from the conserva-tive influence of commerce rather than tyranny.
"' The treatise of Pallas is found in A ctis Soc. Imp. 1780, published at St. Petersburg, 1784 ·
and that of Rytchkow in Buscbing's Magazine, part 8.
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JJfining in Greece.-The mining works of ancient Greece are remarkable for extent, antiquity, and improved arrangement. The Greeks
mined in the mother country and in their eastern and western colonies,
and maintained through many centuries this industry, improving it by
their own experience, and even studying it by scientific methods. The
works of Theophrastus and Philo on metals are unfortunately lost, as is
that of Strabo on machines and methods of parting metals. The remains
of Greek mines are too nearly obliterated to afford us any evidence. We
must learn what we can from incidental passages in Greek literature,
and these refer almost entirely to the mines of Attica.
The history of Greek mining may be divided into three periods. The
first includes the activity of the mines upon the islands, t.he oldest of
which belonged to the Phamicians; the second period comprises the
operations of the Greeks themselves, on the main land; and the third is
characterized by the working of new and productive mines in the provinces of the Macedonian Philip, which finally, with the rest of the Greek
mines, fell into the hands of the Homans. The operations of the first
period must be mainly inferred from passages in the Iliad and Odyssey;
and these are of course to be interpreted with due allowance for their
poetic form. When it is said that Helios, or the sun, invented gold, and
the mythical, not to say allegorieal, Erycthonins discovered silver, while
copper was brought to light by the investigations of workmen directed
by the gods, we may infer that the order in which these metals became
known to the Greeks was similar to that which, as we haye already seen,
obtains in the history of other peoples. Iron is said by an old Greek
inseription to have been discovered at a period corresponding to 1431
B. C. of our calendar. These gleams of early history help us to understand how gold and silver, more than any other metals, have come to be
considered the property of sovereigns. They were the earliest known,
and that at a time when sovereigns took all they could get and could
get almost anything they wanted. Homer's descriptions of the magnificence of Greek princes, if we may interpret them as historical, indicate
no small surplus of gold. and silver in Greece. It is to be remembered,
however, that in the absence of that diffusive action which commerce
maintains, and of that great demand for the precious metals to which
their use as curreney gives rise, the accumulation in a few hands of a
comparatively small amount of gold and silver might well justify the
glowing descriptions of Homer; and also that if the rich men of the
present day were to spend their wealth, not on the means of comfort and
.enjoyment, not on books and works of art, not on public improvements,
but onl~y on plate, armor, jewelry, and chariots, they could far outshine
the splendor of Homeric heroes.
The islands in which the Greeks carried on mining operations included
~ Crete, (iron,) Thasos, (gold,) Eubma, (iron and copper,) Cyprus, (gold,
silver, copper, andiron,) Delos, (copper,) Hlwdes, (copper, iron, and lead,)
Milo, (alum and sulphur,) Seriphos, (iron,) and Siplmos, (now Siphanto,
very rich gold and silver mines.) From t,h e mines of the latter island
·One-tenth of the product was sent every year to the shrine of Delphi.
In later times, this payment having been discontinued, the mines were
·drowned by the rising of the neighboring sea ; and this disaster was
.ascribed to the wrath of Apollo at being deprived of his divine royalty !
In addition to these mines upon the eastern islands, there were others,
_probably of later origin, upon the islands near Italy. Pithecusa, oppo.site Cum a, was rich iu gold; Sicily and the Liparian Islands were also
.famous for various ores.
The petty rulers of the islands were the only or principal owners of
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the mines, and the labor was doubtless performed by slaves, according
to rude and sim pie methods.
The second period of Greek mining, comprising the operations on the
mainland, in Greece proper, is better known and more important. The
Spartans, under the influence of their political system, established no
important industry of this, or, indeed, of auy kind; but the Athenians
became distinguished in the administration of the rich silver mines of
Attica, and the produetivecolonial gold mines in Thrace and Thasos. Thessaly had also rich gold ores, Breotia produced iron, and Epirus possessed
mines of silver. These resources seem to have been developed about the
time of the Persian war. The public revenue from the Attic mines at
the beginning of that war was equivalent to about $30,000, and afterwards increased to much larger sums, which, together with the product
of the colonial mines, had a great deal to do with the splendor and power
of A~bens. The unhappy Peloponnesian war put an end to Athenian
mining. In vain Xenophon exhorted his countrymen to reopen the
sources of their former prosperity, and prophesied the continuance in
depth of the rich ores they had once so successfully worked. The poverty of the citizens, and the exhaustion (in spite of Xenophon) of the
mines, were obstacles which could not be overcome. Neither, as we
shall see, was the system of the Athenians fav-orable to the persistent
working of mines under discouragement. We may take leave to doubt,
at the present day, whether the mineral deposits of Attica are really
exhausted; but at that time a temporary barrenness was equiv-alent to a
complete failure. For nothing can carry forward sueh an industry over
its periodical seasons of depression except despotic power on the one
band, or on the other hand that faith in the future which is the result of
accumulated experience, called science; and the Athenians had neither
of these. Their failure in mining was due to the same cause as their
failure in political science; there was no education of the people to take
the place of centralized power.
The administration of the Athenian and that of the Egyptian mines
differed as widely as did the political systems of the two countries. The
State indeed appears to have held a certain title to the minerals, but its
rights did not extend to absolute possession, or at least were not strictly
insisted upon. Before the Persian war the income of the mines was
annually distributed among the citizens, from which we may conclude
that the republic either mined for itself or leased its mineral lands.
After that war, however, this distribution of profits was discontinued
on the advice of Themistocles, although the State still received payments
from the mines. It is not improbable that certain mines, especially
ancient ones, were rented on special terms, as the property of the republic; but the general practice was adopted of encouraging the development of mineral resources by a liberal and univerRal code. Taxes on
gross production were remitted; citizens and friendly aliens alike were
encouraged to mine under the light royalty of one twenty-fourth part of
the net l)rofits. Tlte number of private adventurers thus encouraged to
miuiug enterprise must have been very great. Even Demosthenes, in
whose day Athenian mining was already on the wane, speaks of them as
a class, like farmers and merchants.* The labor was performed hy slaves,
hired from their owners. T.h overseers were also slaves skilled in mining. It is probable that in many cases the lessees themselves were
slaves, as it was not uncommon in Athens for masters to lease to their
slaves factories, workshops, and farms. In such leases the slave-superintendent usually paid a daily net sum per capita for the number of
i+Demosth. adv. Aristocratem.
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laborers employed. The owner of slaves employed in mining receiYed
daily one obolus for each. The lessee was responsible for the food and
clothing, and, in case of flight, for the value of the slaves-possibly also
for their lives. No doubt this was a much milder slavery than that of
the Egyptians, yet, as the slaves were strictly watched and always kept
in fetters, it was oppressive enough. Slave-labor must always be lacking in individual skill and zeal, and make up for this deficiency by increased numbers. Accordingly we find that the slave-miners of Athens
amounted to many t~1ousands, or, as Athenreus says, to myriads. History speaks of a miners' revolt, in which the insurgent slaves took possession of Mount Sunium, and from that point made many destructiYe
raids upon the Attic realm. The extent to which the republic attempted
to prevent such perils by laws, regulating the number of laborers in each
mine, or to control in general the op(·Wations of lessees, is unknown.
That a certain governmental supervision was exercised appears from the
fact that a director·of mines was appointed, who indicated to adventurers,
upon application, where they might pro"pect for ore, and that there
were laws to determine the methods of mining, and the location, direction, and extent of veins, as well as the proper distance between different claims upon this same field.
Ancient m·ining in western Europe.-Before the time of the Ruman
dominion, mining was carried on in many parts of western Europe;
and although there are little or no traces left of the laws which regulated the industry of the barbarians, I shall briefly mention the localities referred to, partly to complete this historical outline, and partly
because the mining jurisprudence of the Romans, like their mining science, was affected by their conquest of those countries where the natives
already practiced this art.
The Etruscans and the Sabines, in Italy, were acquainted with the
use of copper, and the former made early discovery of iron on the neighboring island of Elba, the specular ores of which are famous to this day.
The Salassiaus, in Lombardy, turned the Po into canals, and established
extensive washings for gold. The region of the Taurisci and N orici
was rich in gold, and at one time the natives invited laborers from the
south to assist them in its production ; but the result was an overstocked market, and a fall of one-third in the value of gold, which
caused them to send home their laborers and reduce production to
maintain the price. The tribes of Gaul obtained gold, silver, copper,
and iron. But Spain exceeded in its treasures of gold, silver, copper,
tin, lead, and iron all the countries of the ancient world. The barbarian
natives obtained these metals from superficial deposits or outcrops,
and the Phrenicians and Cartbagenians, and afterwards t.be Romans,
extracted them by deep mining. In fact, the art itself was planted in
Spain by these foreign nations. The mere use of surface deposits can
no more be called mining than the gathering of bunch-grass and pine
nuts by our Nevada Indians can be called agriculture. Probably the
Phrenicians themselves, in their distant operations in Spain and Britain,
engaged rather in commerce than mining, buying the metals of the barbarians. But the Carthagenians, we know, established in Spain and
Sardinia most extensive and productive mines, the revenue of which
enabled them to support a numerous army of mercenaries and to wage
long and costly wars with Rome. No doubt these mines were in some
form the property of the state. The British islands were the scene of a
considerable native industry, comprising gold, silver, iron, copper, lead,
and tin. Strange to say, the Britons seem to have lacked or despised
the art of manufacturing copper, though they practiced the more diffi-
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cult metallurgy of iron. The Phrenicians traded with them secretly for
tin, and the Romans, by following the Phrenician ships, :finally discovered the mystery of the Cassiterides. But the Britons continued, until
their conquest by Cresar, to work their own mines of lead and tin. The
tin of Cornwall was shipped :first to the Isle of Wight, and thence to
the coast of Gaul, where it was loaded upon horses and transported to
Marseilles-a journey of 30 days.
lliining of the Romans.-Almost all the nations celebrated for their
mines in ancient times became at last the prey of the Romans ; and
Roman mining was therefore a very wide-spread industry. Our knowledge concerning it is, however, mainly confined to Europe; since neither
the hints of classical writers nor the observations of modern travellers
have thrown much light on the Roman mines in Asia and Africa.
The poverty of the early Romans indicates that they did not work the
mines of their native land. They struck the :first silver coins shortly
before the :first Punic war, when, by rapid conquests in middle and
lower Italy, they acquired mines which furnished them the means to
greater undertakings. The wars against Carthage made Rome mighty
among nations, and eminent in the history of mining. The :first two
Punic wars delivered iuto her power the important miues of Sardinia,
Sicily, and Spain. Oriental conquests added mines in .Asia Minor,
Greece, and Macedonia, and at a subsequent period the remaining mines
of the east, in Asia and in Egypt, were acquired by the victorious arms
of Pompey and Augustus, and those of northern Spain and Gaul yielded
to the legions of the Cresars. The tin mines of Britain were their latest
conquest of this sort ; and after these had been gained Rome was mistress of all the important mines of the ancient world, and gathered into
he.r coffers the wealth which bad before been the strength and glory of
many difl'ere.ut nations.
As the mines had been acquired by conquest, they became the property, not of private citizens, but of the republic, and afterwards of the
empire. In the periou after the :first Punic war the revenues of the
republic were collected, indirectly, through contractors; and the censor,
to whom belonged the duty of farming out the :finances, awarded at certain times the leases of the mines. Ordinarily, as for instance in upper
Italy and Spain, the lessees worked their ground with purchased slaves.
In a few districts, however, the native inhabitants were held to a certain
amount of labor in mines anu furnaces, as a sort of vassalage, like that
of the crown-serfs of Russia a few years ago, and this crown-right over
their services was grant.e d to the lessees of the mines. The treatment
of the slaves was not less inhuman than that practiced by the Egyptians.
Diodorus describes both in nearly the same language. The increased
money value of a slave among the Romans might indeed have caused
some amelioration of his condition for the sake of prolonging his life;
but probably this was lost sig'ht of in view of the immediate profit
derived from the rapid and reckless robbery of the mines. It was the
swift exhaustion and waste of their mineral resources, and not any con~
siderations of humanity towards barbarians, which led the Romans to
change their llolicy of leasing the mines. From an economical point of
·view no system of mining could have been more injurious to the state.
The lessees cared nothing for the future; they took no pains to utilize
all the treasure in the earth; they were absorbed in the endeavor to
realize as much profit as possible during their limited term of posses~
sion, and to this end they employed vast armies of slaves and ruthlessly
laid waste the mining lnncls. Polybius says that the lessees of a single
di trict in Spain employed in their mines no l ss than 40,000 purcha ~ d
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slaves; and this evil grew to such a size in the gold mines of upper Italy
that the censor, iu order to delay the exhaustion of the mines and prevent the sudden depreciation of the precious metals, made it a condition
of lease that the number of laborers in those mines should not exceed a
certain limit. Of course under these circumstances the art of mining
made no progTess. The Romans took it as they found it among the conquered nations, and rather fell behind their teachers than surpassed
them. The system of Egypt, bad as it was, was better than this. The
selfishness of despotism was at least more provident than the indifference of democracy. The period from the first Punic war to the empire
was characterized by an immense production of metals, aud ended with
tlle exhaustion of many of the mines. The despotic emperors took the
matter in hand, and, though the past could not be repaired, they reformed
the causes of the evil. They began to work the mines through regularly
appointed officials, instead of leasing them to unscrupulous speculators;
and as it was not feasible for the government to obtain so many slaves
as had previously been employed by private parties, the system of feudal
service from the inhabitants was gradually extended, and the oppression
of the former irresponsible administrations was lightened. The crownserfs, so to speak, were allowed to own and to sell land, but the purchaser
acquired, together with the property, the obligations of service resting
upon the former owner. Slaves were also employed, but these were
rather condemned convicts than purchased barbarians or captives of war.
The emperors seem to have preferred to apply this system to the maintenance of mines already open, and to have willingly allowed private
adventurers to discover and explore new ones. Thus Trajan allowed the
Dacian gold mines to be worked by a sort of stock company, (collegium
aurariorum,) and Valentinian I. gave free permissioo to prospect for
metals on payment of a portion of the subsequent products. Instances
are mentioned of private persons owning large and profitable mines,
probably by special grant. A new impulse was thus given to mining,
and gold mines were opened during the first hundrell years of the
empire in Dalmatia, Illyria, and Dacia. The supervision of this vast
industry required numerous officials, of whom the names only are left to
us, such as Comes metallorum, the Gomes sacra.rum lctrgit ,iomtrn, the Gomes
Orientis, the Vicarii, and 1-lationales. Probably their duties were chiefly
of a financial or magisterial nature, although the Comes m.etallorU1n may
have been a sort of mining engineer.
But agencies came into play which overpowered the good influence of
the new system. The errors of the past were, to a great extent, irremediable; the impoverished mines could not compete with others more
favorably situated; and finally the irruptions of the barbarians on the
borders disturbed or destroyed the industry of many districts. The serflaborers were quite as likely to join the invaders as to defend the mines
against them. From the silence of the later historians we may infer
that mining in the Roman empire declined rapidly after the third eentury ~ and after the fifth century, when the barbarian hordes overwhelmed with successive invasions the tottering empire of the west,
it ceased entirely. The Byzantines maintained it a little longer, but
after the seventh century they gradually surrendered their mines to the
conquering Arabs. The mines of Asia Minor, Thrace, and Greece were
the last which the empire retained. The victorious barbarians no doubt
gleaned what they could from the abandoned works of their predecessors.
This was done, we know, by the. Arabs in Spain, the Franks in Gaul,
and the Goths under Theodoric in Italy. But we have no record of their
.manner of operation, nor can we say in what way the mining of medireval
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times grew out of this ruin of ancient mining. There is a chasm of
centuries not bridged by historic records.
It is scarcely necesl'!ary for me to trace the evident parallel between
the histories of Roman and American mining. The Homans, by an injudicious system of administration, plundered and wasted the then available resources of the known worl<l; and when they awoke to the extent
of the mischief it was too late to repair it. The system of indiscriminate
free mining, permitted in this country for the last few years, though outwardly unlike the farming out of the Homan mines, possesses the same
fatal evil. The mines are worked by those who have but a temporary
interest in them, and do not hesitate to rob them for }>resent gain, thus
wasting the resources of the State. In ancient times, only despotism
could cure such evils; but I am one of those who believe that freedom
has means not less effective for reform, and I hope to establish on a firm
historical, as well as philosophical basis, the propositions which I shaH,
in the present report, recommend as the true foundation for a democratic
jurisprudence of mines.

CHAPTER XXIV.
MINING LAW IN THE MIDDLE AGES.

Mining is the only industry which extends its activity into the earth's
interior.• The accidental boundaries which topogra}Jhy or commerce
may give to landeu estates can scarcely be the limits for the extent of
underground work, which is rather controlled by the dimensions of subterranean mineral deposits. :Mining was therefore even in pre-historic
times already separated, as an independent industry, from other exploitations of the soil. It is carried on neither within the same boundaries
nor by the same persons as agriculture. Under the influence of this distinction peculiar legal relations were established in Germany at a very
early day, probably at the commencement of systematic mining, which
have for their subject the subterranean deposits, and are not dependent
upon the ordinary laws of property. In the form of a local custom, obtaining· with remarkable uniformity in all the original centres of German
mining, the principle of mining freedom (Bergbctufreiheit) established itself, permitting all persons to sear·ch for useful minerals, and gTanting to
the discoverer of such a deposit the rights of property within certain
limits. This principle of free mining emigrated with tlle German miners
to all places whither their enterprise extended itself, and the original
local custom became the general law, In this existence of an estate in
minerals, entirely independent of the estate in soil, lies the distinctive
character of German mining law. It is eminently a special law, not
subordinate to the civil law, but co-ordinate with it. Its rules and maxims are self-created, and based upon its own peculiar experience. Where
the mining freedom of which we have spoken does not exist, where the
owner of the soil possesses, as in England, the exclusive right to the
minerals contained in it, there can be no such thing as a distinct mining
law.
'rhe Homan law gaYe, as a rule, the mineral right to the land owner;
hut the opposite principle seems to have sprung up spontaneously in
"For a more elaborate discussion, see, n.mong other works, the admimble commentary on
the new mining law of Prn. sia, by Couneillor R. Klostermann, from whose introduction the
first paragrR.phs of this section are substantially borrowed.
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Germany. The earliest record of the German custom is the mmmg
treaty between Bishop Albrecht, of Trent, and the miners immigrating
from Germany to that locality, bearing date March 24, 1185. In 1208
the mining customs were officially announced in Trent. The formation
of the Iglau code in Moravia took place about 1250, and this system was
rapidly extended through Bohemia also. The Schemnitz law in Hungary
was formed somewhat later, but coincides exactly with that of Iglau.
The code of Freiberg, in Saxony, was probably brought from the Harz,
sin.ce Freiberg was first settled by Goslar miners. Its publication took
place in the 14th century. The mining regulations of :Massa, in Tuscany, date from the middle of the 13th century. The uniformity of
these laws is striking, and extends not only to the common principle of
fi.·ee mining, but to special provisions thereunder, and even to certain
formulated maxims, which lead us irresistibly to the conclusion that
they have in the transmitted habits and traditions of wandering miners
their common origin.
This origin was much earlier than the records above cited. Mining is
known to have been carried on by the Germans at Andreasberg, in the
Harz, since au no Domini 968. The famous Rammelsberg miues at Goslar
were discovered an no Domini 972 by the pawing of a steed, named Rammel, tied to a tree in the forest. Before the return of the master the
horse had "developed" a promising vein of ore, and the mountain was
baptized in his honor. The Freiberg district was discovered about
1165, by a teamster of Goslar, who picked up a rich specimen of ore
while passing through the then unpopulated region. A stampede of
miners from Goslar, and the opening of many valuable mines, was the
result. Since 1547 the mines of Freiberg have been steadily producing.
The mines of St. Annaberg \Vere discovered by one Daniel, said to have
been guided by a celestial flame. The mines of Schneeberg were found
about 1470 by a spice pedlar from Zwickau, who, travelling by this mountain, noticed a discoloration of the soil, and set some laborers at work.
In 1477 the great mass of native silver was found at Schneeberg, and honored by the elector Ernest, who used it on a memorable occasion as a
dining table. It was a slab nearly a foot thick, and about 12 feet long
by 6 broad. When it was melted, it yielded some 20 tons of silver.
The mines of Marienberg date from 1521, and those of Mansfeld, which
are still prosperous, from 1199. But older than any of these is Hungarian mining, which can be traced as fa.r back as A. D. 750. Reitemaier• says
the German mines were undeniably opened by miners from Gaul; but I
think it fair to conjecture from the great antiquity of Hungarian mining,
that there was also a direct current of progress fi·om the east, perhaps
not unconnected with those operations of the tribes of the Danube to
which allusion was made in a previous chapter. Whatever mining the
Gauls did was done under Roman law, and certainly there is no trace of
that law in the histor,y of German mining. In this case, as in many
others, the tide of Latin ideas broke in vain upon the rocky Saxon character, and retreating left no marks but such as time speedily erased.
The earliest records of mining law in the middle ages do not create,
they only recognize and establish, the customs which were even then
already old. If the source of these customs is lost in obscurity, so also
is their gradual development; for, as I have said, the earliest publication
of them was made in Trent-in other words, in a foreign land, where
they came into collision with existing systems. Of their peacefnl growth
at home we have no trace. They suddenly appear in history, adult and
strong. But they soon met with opposition and modification at home,
* Gesclticltte des .Bergbaues, etc. bei den Allen ViJlkeru, p. 150.
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where the emperor and the territorial sovereigns laid claim, at the end
of the 12th century, to the mining royalty. The German mining law is
a product of this antagonism-a compound of mining freedom with
mining royalty-(Bergfreiheit und Bergregal.) The contest between the
two principles occupied part of the 13th and 14th centuries. It was the
south against the north, Egypt against Siberia.* The proud dynasty of
Hohenstaufen began the war. Frederick I claimed the mines of Trent
as imperial royalties, (regal·ia,) and forced the bishop to accept a lease of
them. The mines themselves were not interfered with. All that the
emperor desired was a recognition of his prerogative, as a support to
future claims ; and, in general, the struggle of the German emperors
for the royalty of mines was prompted, not by their desire to appropriate and work them, but by their claim of the right to levy on mining imperial taxes, in\lependently of the different legislatures and
sovereigns of the empire. Meanwhile, the territorial rulers saw their
advantage in promptly adopting and employing for their own interest the
theory of royalty, and finally the owners of the ·soil made themselves
heard, and obtained a certain recognition of their claims to some non-precious metals.
During this conflict of ideas contradictory principles were proolaimed by
different parties; and the thirteenth century presents a scene of confusion
and uncertainty a~ to the relations of emperor, prince, landlord, and miner.
The famous "Golden Bull" of Emperor Charles IV, dated Janua1·y 9,.
1356, simplified the contest by excluding from it two of the conflicting
parties. That emperor was more inclined to augment his hereditary
power as a Bohemian prince than to increase the prerogatives of his
imperial authority, which would pass to some other German sovereign
after his death. He therefore, in the imperial law referred to, sunendered the claims of the emperor in favor of the electors; and in fact the
result of this partial surrender was the actual exercise of mining royalty
by all the other sovereigns, as well as the electors. But the Golden Bull
excluded also the land owner, putting all metals, precious and base,
together with salines, under one rule, namely, the right of the territorial
sovereign. Two forces were now left face to face, the royalty of the
princes, recognized by the emperor, and the principle of free mining,
already repeatedly recognized to a greater or less extent by the princes
themselves. The relations of these two forces were not determined by
the Golden Bull, which left the princes free to enforce their claims as far
as they had already done so, or might be able to do so in future. The
issue of the conflict, thus left to time, was different in di:fl'erent states;
but the essential victory remained with the miners. 1.,he princes recognized the right of free prospecting and the right of the discoverer to the
mineral deposit discovered, reserving to themselves only the usual tribute (finally tlte tithe) aud the rights of police and magisterial jurisdiction.
But although mining freedom tllus obtained practical recognition, the
rights of tlte sovereigns were exercised in exceptional cases in opposition
to this 1n·inciple. Mines and whole mining districts were granted without reference to the discovery ; and the occasional feature of special
grants was accepted as a part of the jurisprudence of mines. The procedure necessary to obtain property in minerals also suffered a change.
Mere occupation by the discoverer was no longer sufficient; he must
"denounce" Lis claim, and obtain his lease from the prince or his delegate-generally a regularly constituted office or court of mines, (Berga/mt, Berguehorde.) 'fhe maxim was still preserved, "The first finder is
. *See remarks on Egyptif\n and Siberian mining in a previous chapter.
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the first claimant;" but the greater weight was laid upon the "denunciation," ( JJfuthung,) and the right of the discoverer was forfeited if he
failed within a brief period to make his discovery known in the appointed
manner. The princes of different states made use of their power to extend and modi(y existing regulations, so that mining codes proper took
the place of the mass of traditional usages which had accumulated through
four centuries, and which might have been called by partial analogy the
common law of mines.
German mining codes of the sixteenth and seventeenth centuries.-One of
the first steps taken by sovereigns to confirm by exercise their rights of
royalty, was the endowment of certain cities and districts with peculiar
privileges, on account of their mines. Turin and Vallensasco, in Italy;
Mont Saut, in Languedoc; Truro and Pensance, in Cornwall; the Isle of
Wight; Grunberg, Engelberg, and Melchthal, in the canton of ITnterwalden; several iron mines in the canton of Berne; the Black Erzberg,
in the valley of :Filisur; Mount Guntzen, in the Alps; Goldberg, Reichstein, Zuckmantel, Kupferberg, and Gieren, in Silesia; Cremnitz, Schemnitz, .Altsol, Neusol, Konigsberg, Puggany, Tyller, and Eperies, in Hungary; Smaland in Sweden; and Casan in Tartal·y, are examples of this
practice outside of Germany. The mining cities of Germany were very
numerous. The Harz alone contained seven, which exist to this day, St.
Andreasberg, Altenau, Clausthal, Zellerfeld, Grund, J_;autenthal, and
Goslar. In Saxony, and particularly in the realm of the Counts of Meissen, was the "ancient and honorable fi·ee mining city" of Freiberg, originally called Freistein, the origin of which is interesting as an illustration
of the history of the period. The Freiberg district, as I haye said, was
discovered about 1165 by a teamster of Goslar, (the locality of the famous
Rammelsberg mines in the Brunswickian Harz,) and first settled by
miners from that plaed. A few years after, Duke Otto of Brunswick
quarrelled with his director of mines, ( Bergvogt,) and the latter, to revenge
himself, marched to Saxony with all his workmen. They were joyfull~r
welcomed by the Margrave, who not only granted them extraonlinary
privileges, but also, for the protection of the Freiber~ mines in those
uncertain times, surr<!>unded them in 1176 with walls, and built the castle
of Freistein in the midst of them. Saxony has many other mining cities,
among which may be named St. Annaberg, Schneeberg, St. Georgen- stadt, Schwarzenberg, Marienberg, localities of silver mining, and Altenberg, Eibenstock, Scheibenberg, vVolkenstein, and Ehrenfriedersdorf,
localities of iron and tin mining. Arensberg at Cologne, and the copper
mines of Riegelsdorf in Hesse, are also mentioned among the privileged
mining districts. Watering-places were generally favored also, as appears
from the following passage in au old essa~r on mining royalty :
Regarding minNal springs, hot and metallic baths, it is not considered that a great prince
should make a royalty of them, or demand of the guests at such places any payment for
their use. For Almighty God did not c11use these springs to flow tor the sake of princes and
rich people only, but also, and perhaps chiefly, for the healing of the poor. And it is to be
feared that they may dry up, if this gift is abused, a'> indeed was the case with the Griesbach,
not far from Strasburg, the water of which disappeared when a certain duty was imposed
upon the spring, but reappeared again as soon as the duty was removed. l<'or this reason
tlie Emperor, Charles IV, granted a privilege to the Wi!Jbad of the Canton Berne. If a
prince, however, should tax lightly the guests at any spa and use the money fur their benefit,
as, for instance, in the erection of a church in that place, he may not be reproved.

The principal German mining codes ( Bergordnungen) of this period
are those of Electoral Saxony, Cremnitz and Schemnitz in Hungary,
Treves, Joachimsthal, Brunswick-Liineberg, Zohnstein, &c. There is
also a Danish mining code, and a good statement of general principles
in the celebrated work of Agricola, De Re JJfetallica. It would be
scarcely profitable at this time to review these different systems in detail,
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or to burden the general description which I propose to give with constant references to particular sources of information. It will be quite
sufficient for my vurpose to present a picture of those features in which
the codes of this period substantially agree, in order to show the general
nature of the system which obt~ined throughout middle Europe during
the period of" paternal goverument"-a period when political economy
was imperfectly understood, and the doctrine that sovereigns might
interfere for their own private ends with individual industry was replaced
by the notion that governments ought to regulate for the general good
all the affairs of the people.
It was principally the :flow of precious metals, and afterwards of other
products 1 from America to Europe which brought the industrial problem of the sixteenth and seventeenth century, and placed eommerce
in antagonism with the hitherto ~tceevted maxims of government. At
the end of the :fifteenth century the value of the precious metals in
Em·ope reached its maximum. The price of grain in 1494 was only half
as much as in 1399; but it rose in the sixteenth century (or in other words
gold fell) to three times, and in the seventeenth century to five times, the
price of 1494. The eff:ect of this change on mining was disastrous;
and the arbitrary measures taken, in accordance with the spirit of the age,
to abate the evil, of course failed of their intended effect. It must be
remembered that at this time the laws regulating the guilds prescribed
precisely how many masters, journeymen and apprentices there should
be in every trade and what wares they might or might not produce;
workmen were not allowed to labor outside of their proper city ; heavy
penalties attended the importation of any article which, in the opinion
of the guilds, could as well be manufactured at home. It is not surprising that miniug also was administered by the state under a bureaucratic
system, and on false notions of political economy. It is amusing to read
that in one instance the increase of the number of coal mines was forbidden, lest the expense of so rnany deep workings should raise the price of
coal, while at the Hame time the owners of mines nearest the market
were prevented fi·om working, because it would not be fair to those
whose mines lay further away! Iu spite of such follies as these, however, there grew up an elaborate and in many respects very wise system
of administration, much of which has remained to the present day, and
is well worthy to be studied.
A scheme of the organization of this industry would be something like
the following :
1. The sovereign.
2. The director of mines, ( Berghauptmctnn.) This otlicer represents the
government, and is the highest authority. There may be more than one
in the same state if it is a large one. Prussia recently had five, besides
oue ehief director of mines, who was at the same time a sort of minister
without a vote (VortJ·agender Rath) in the royal cabinet.
3. Mining councillor ( Berg1·ath.) These are inspecting and consulting
officers, who make periodical tours through the districts under their
charge, and report to their superior. The director of mines and the
councillors include within their duties also the administration of smelting works; but all ranks below ·t hem are restricted to one or the other
department.
4. Master of mines, master of furnaces, ( Ber!Jmeister, Hiittenmeister.)
This officer hm; charge of a single district, and inspects weekly.
5. Sworn inspectors of mines or of furnaces, ( Berggeschworene, Pochgeschworene.) These officers inspect daily..
6. SmTeyor, ( Markscheider.)
II. Ex. Doc. 54-13
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These six grades must be filled by men of thorough education as well
as experience.
7. Captains and foremen, ( Bergsteiger, Pochste'ige'r, Untersteiger.) These
officers may or may not be graduates of schools. They are chosen for
their faithfulness and practical ability, and are constantly under the
super·vision of the various inspecting engineers.
8 . .At the smelting works there are assayers, connter-assayers, &c.,
and there is a paymaster ( Schichtmeister) elected by the miners and confirmed by the mining court, who takes charge of the accounts of several
mines at once.
This is an outline of the system which still prevails substantially in
Germany. I am far from recommending, as the sequel will show, the
adoption of such a plan by the .American government; but mining companies in different districts would be greatly benefited if by free and
voluntary association they could efl'ect a similar cheap and effective
administration. Under such a system the whole mini11g enterprise of
the Comstock lode could have been superintended hy the ablest men in
the country at one-quarter the expense whieh has been incurred under
the multiplied administrations of different companies.*
.As I have said, great weight, is laid, in the ancient codes, upon the
denunciation of claims. Prospecting seems to have been in most cases
unhindered. Says a German writer:
Here occurs the question whether a private person has :tny right to dig for aud mine metals
on the ground of aJ1other. A doubtful question a priori, since "no one may go a-bunting
on another's land." It is also forbidden for any one to seek treasure on the land of another,
and we ndght naturally suppMe gold and silver mines to be meant; nevertheless the contrary is declared, in view of the general benefit from the production of metals, and the particular advantage of the royalty to the coffers of the state.

This freedom of prospecting was, however, limited so far that the
of buildings must not be injured, and all damages done to
the surface or to agriculture must be paid. The discovery of a vein
must be immediately made known to the master of mines by a denunciation, either written, or, if oral, then followed within three hours with a
written one. The master of mines must see that the first discoverer is
not cheated of his rights. He also exercises a general authorit3~ over all
the prospecting work, and when the vein is actually exposed, be issues
upon the denunciation aforesaid a permit to work it, (Muthzettel, Muthschein.) No such permit can be issued unless the denunciation contains
an accurate description of the locality of the vein; until such a definite
statement is possible the work proceeds merely as prospecting. After
the permit is issued, the miner may go on until be has developed the true
dip and course of the vein and opened it to a sufficient depth to require
"bucket and rope" for his operations. A. t this point the master of mines
orders a suryey and location of the field, which is then regularly leased
to the holder of the preliminary permit. Denunciations of placers (seijen)
may also be received, but the master must then visit the place in company with the royal gamekeeper and forester, an<l satisfy himself that
the proposed operations will not be hurtful to timber, game, irrigating
or draining canals, etc., when he may give a license for placer mining.
This license,Jlmvever, he may revoke at any time; and if wilful damage
is done in these respects by the placer miners, he may not only eject
them, but hold them for the repair of the said damage, and even proceed,
if required, to punish them for the wrong committed. The erection of
stamp-mil1s, etc., be may authorize, if not to the injury of others already
erected. .All mining leases require the work to be continuously prosecuted. Parties engaged in making preparatory shafts. alHl tunnels are
foundatioi~:S

·* See chapter ,Qn Comstock mines, in this report.
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allowed no interval, unless they are miners at work part of the time elsewhere. This provision ·was evidently intended to encourage prospecting
by the workmen in their leisure hours, and to give them a chance to
become mine owners on their own account; but at t.h e same time to preveut capitalists from commencing work and then dropping it, while contiuuing to claim such rights as wonld exclude other adventurers. After
the mines are open and ore is struck, the making of the survey and application for a lease is peremptory, and when the lease is once issued, certain rlclays, caused by natural necessity, are to be permitted; foul air or
much water are good excuses. The longest interval of idleness, however,
must not exceed one quarter for silver and two quarters for base metals.
Other claimants offering at any time dnTing such an interval, "time is
called" upon the idle lessees, and they must presently resume operations
or lose the lease, which may then be issued, upon new denundation, to
others. Parties receiving permits to reopen abandoned mines are not
obliged to ~;pecify the -vein or veins they will work, but must report them
and take leases upon them as soon as they are discovered.
Leases were generally subject to the royalty, usually 1-10 or 1-20 of
gross product, paid to the sovereign. Where the mines were upon private lauds, the landlord received a second titho in lieu of damages. It
was common also to give the Elector, "by ancient usage," one-eighth of
the stock in every leased mine. This he retained, liable to the same
assessments as any other stocl\holder, and if be at any time declined to
pay his share of assessments his stock was forfeit. Poor mines, and in
many cases iron mines, were freed fr·om the oppressive tithe. Yet the
coal mines were frequently held subject to the metallic royalty. The
Counts of Schaumlmrg are said to have deri-ved as much revenue from
coal as other princes from silver. In Holland and Lower Saxony, even
peat was laid nuder royalty, and it was not uncommon to include the
manufacture of saltpetre in the same category.
Mining leases covered a certain area of the surface and a space below
the surihce, either bounded by vertical planes or by surfaces parallel
with the dip of the vein. The first was called a square location,
(gevierdtjeld,) and the second an inclined location, (gestreckifeld.) The
practice of following to any distance outside of the vein leased the
"dips, SJHU'S, and angles," was unknown; and I am unable to disco-ver
any traces of it iu ancient or modern times except in the mining customs
of this country. The possessor of an inclined location was generally
allowed to work about 30 feet in the hanging wall, and the same distance below the foot wall, ( Vierung, viertehalb Laclder ins Hangende,
wu1 viertehalb Lachter ins Liegende.) Within these limits all the ore
discovered might be extracted by the lessee. In case of veins crossing
the elder location took precedence, but could only maintain the right to
a zone of :10 feet on each side of its vein. In cases of doubtful controversy the matter was compromised by a union of the two mines. The·
simple square location was applied to beds, masses, and even to true
veins, \Vhen they possessed a dip of not more than 150 below the horizontal plane. The size of this kiud of location varied with the loeality
and the circumstances, such as the number of associates or stockholders,
ete. A freque11t size seems to have been about 200 feet square, with the
discover,y shaft in the centre. The length of n claim upon a vein was
also variablr. In Freiberg, I believe, 400 ft•et were allowed ; in Hungary 200, and elsewhere, ordinarily, 300. Accordiug to the general
rule, the discov 'l'.Y shaft stood in the middle of the claim. A mine was
generally divided into 128 sl1ares, (Kuxe,) which might be held by one
man, if he could afford it; but such was scarcely ever the case. An old
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authority says "a silver mine needs 32 stockholders, a copper mine 16,
and a tin mine 8."
- Wood for timbering was furnished, when posRible, by the royal forester. Where there were no crown lands and forests, the companies
must agree with the owners of timber, and it was the duty of the master
to preserve harmony and fair play between the two interests. The
mines were mostly worked under contracts with the laborers, and the
price per foot or fathom (.Lachter) was fixed by the master and sworn
inspector, according to the varying hardness of rock and difficulty and
danger of the work.
The driving of adits or deep tunnels was the privilege of tbe prince,
but it was almost universally permitted, under certain regulations, to
pri\~ate parties. There were peculiar rights connected with such a work.
One was the tunnel-right, ( Stollenhieb,) entitling the lessee to all ores
found within about eight feet (5 Viertellachter) aboYe the water level of the
tunnel, and for a distance of two feet on either side. The second right
was the tunnel-royalty, (Stollengerechtigkeit,) entitling the tunneller to oneninth of the profits of any mine drained and ventilated by his tunnel.
To gain this, however, the tunnel must really and effectively drain and
ventilate; and this royalty might be taken away by the opening of a
deeper tunnel, which thus acquired the right to one-ninth the miniug
profits. In order to gain either of these privileges a tunnel must be a
certain distance "under grass"-in Saxony 70 feet, and in some states as
much as 120. A new tunnel, in order to be entitled to the royalty
already Pnjoyed by an older one, must strike the mine at least 30 feet
deeper. Special contracts were frequently made between tunnels and
mines, by virtue of which, when the ninth was too onerous and the
mine was in danger of failure, a lower royalty was accepted.

CHAPTER XXV.
!

THE SP A.NISH MINING LAW.

1

I

The essential features of this law were given in the first report of
Ron. J. Ross Browne, (page 257,) and I shall only recapitulate a few
important facts in regard to it, referring to that report and to the full
compilation of Mr. Rockwell.* The royal ordinance of the King of Spain,
published in 1783, has been ever since substantially in force in Mexico
It asserts the right of sovereignty over all species of metal, and authorizes the concession of mineral rights only while the mine is worked. It
is also very full in its directions as to the manner of mining, experience
having shown that a mere temporary ownership of mines tends to a
reckless and insecure method of exploitation. This law is remarkable
for an attempt to reconcile the two systems of square and inclined locations by an elaborate graduation of the size and shape of the surface
claim aceor<ling to the dip of the vein. Chapter VIII of the ordinance,
containing this plan, desen~es to be quoted. It runs as follows:
SECTION 1. Experienr.e having shown that the equality of the mine measures established
on tbe surface cannot be maintained u11der gronnd, where, in fact, the mines are chiefly
valuable, it. being certain that the greater or less inclination of the vein upon the plane of the
horizon mmt rrnder tbr resprctive properties in the mine greater or smaller, so that the true
and dfective impartiality which it bas been desired to show towards all suhjeets of equal

*A Compi'~tion of Spanish and Mexican Law in Relation to Mines, &c., by J. A. Rockwell, New York, 1851.
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merit ha11 not been preserved ; but, on the contrary, it has often happened that when a miner,
after mueh expt>nsc anu htbor, b t>gins at last to reach an abunoant and rich ore he is obliged
to turn back, as having Pntered on the property of another, which latter may have denounced
the neig-hburi11g min!', a11d thus stationed himself wit.h more art than indnstry-this being
one of the gn'atest aud most frequent causes of litigation and dissension amoug the minersand considerin~ that 1he limi ts es tablish ed in the mines of these kingdon1s, and by which
those of New Spain have been hith er to regulated, are v ery confined in p roportion to the
abundante, mullitud e, and ri chness of the metallic veins which it ha~ pleasPd the Creator of
his grPat bounty to be;tow on these regions, I order and command that in the mirH•s where
new veins, or vt:ius unconnected with each other, sl1all be discovered, the following measures
shall in fu1ure be observed:
SEC. 2. On the course and direction of the vein, whether gold, silver, or other metal, I
grant to every miner, without any di s tinction in favor of the discoverer, whose •:eward has
been specifi Pd, * :WU yards, taken on a level, a~ hitherto understood .
SEC. 3. To make it what they call a square, that is, making a r:ght angle with the preceding measure, supposing th e descent or inclination of the win to be suffidently shown by the
opening ur ;.haft of I0 yard s, the portion shall be m easured by th e following- rule:
S~<:c. 4. Where the v eiu is perpendicnla.r to the horizon , (a case which seldom occurs,) 100
level yards ~hall be measured on either side of the vein, or divided on both s .dcs, as the miner
may prefer.
SEc. 5. But when th e vein is inclin ed, (whicli is the most usnal case, ) its greater or less
de;rree of inclination shall ue attend eLl to in the following manner:
SEC . (). If to one yard perpenrlit·.ular tile inclination be from three fingers to two palms, t
the same hundred yards shall be allowed fur the square, as in the case of a verticttl vein.
Si!:C. 7. If ro the said vertical yard there shall be a departure ofAmount of departure.

Side of square allowed.

Two palm8, three fing ers . .. ....... ........
'l'wo pall!ls, six lingers ....................
Two palm ><, nine tin ge rd ... .. . . .... .. .. ....
'l'hree palnJH ....... .. ........ ... . .. .. .. . .
Thrl:'e palm8, thl'(~ e fing er8 . . . . . . . . . . . . . . . .
Three pnl •n", >ix tin~ t" rs ... ... . .. ... ... ... .
Three palms, nin e finge r~ . .. . . . . . . . . .. .. . .
Pour palms . ... . ...... . .. .. .. . . . . . . . . . . . . .

11 2t ynrds ..... .. ..... . .... ..
125 yard~ ......... . ........ .
13/t y ards .. .. .............. .
150 yarrls .................. .
I fi2t yat·ds . .... .. ... . ...... . .
]7;) y a rds . ..... . ...... .. ... .
1871 yanls ....... .. .... ... .. .
200 yards ... .. .... ... ...... .

Dip, in de·
grees.
60°
58°
55°
5:i0
50°
48°
4ti 0

45°

39'
30'
GS'
55'
5U'
50'

I
I

Depth.

200 yards.
do.
do.
do.
do.
do.
do.
do.

So that if ro one vt>rtical yar:l. there correspond a departure of four palms, which are equal to
a yard, the lll!llf:'r ·hall be allowed 200 ya1ds on the square of the declivity of the vein, and
so on with thB 1est.
SEC. 8. Aml supp osing- that in the proscrihed manner any miner sr10uld reach the perpendicular depth of :tUU yards, by which he may commonly have much exhausted the veiu, and
that those vPins which have greater inclination t than yard for yard, that is to say of 45
degr<.'PS, are either l!arren or of little extent, it is my sovereign will t bat although the declivity
may be greater\\ than the above-mentioned measures, no une shall exceed the square of :tOO
level yard s, so tl.al the same shall always be the breadth of rclaim upon] the ~aid veins by
the length of :WU yards, as declared above.
SEC. 9. However, if any mine-owner, suspecting a vein to be run in a contrary direction
to his own, ( w hici.J rarely happens,) should choose to have some part of his square [laid off]
in a direc1iou ol>posi1e to that of his principal vein, it may be granted to him provided there
shall be u1 injury or pr('j udieR to a third person thereby.
:SEC. 10. l Provides that banks, beds, or other acddental depositories of gold or silver shall
be apportin11ed into claims by the miners themselves, attention being paiJ to the richnes!l of
the place and to tit<• nt1111ber of applicants, and preference given only to the discoverer. The
governu1t-ut 1ese1 ves the right to revise snell local mining regulations so as to prevent unfair
dealing.]
"The reward of the dis('.overer (chap. iv, sees. J and i) consists in three" portions" of
the vein when in a mountain where no shaft nor mine has ever been opened before, :md
two portinus when in a mountain known and W)rked in other parts. This grant is conditioned upon deuuneiation within 10 days, and, like all others, becomes void by four months'
neglect to work the mines.
t This cmwsponds to a "dip," as now estimated by mmmg- eng-ineers, measured by the
angle between the plane of the lode and tbat of the horizon, of tl5° i5' to 63° :tO'. In the
following seclion I htwe added to each specification the dip in degrees, and also the depth in
yards at whieh, according to this ht.w, the vein, if it lttld n regular dip, would pass out of the
mining neld iuto the neighboliog one.
t The word "inclination" is the same as I have previously translated "departure," and
a g-reater iodination than 4ii degrees would be, in modern phrase, a smailer one, that is, the
vein would dip less than 45 degrees below the horizon. See remarks on this section, below.
§Less.
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SEC. 11. The portions being reg-ulated in the manner described above, the denouncer
[that is, each claimant] shall have his share measUI ed at the time of taking- puRsession ot' the
mine, and he shall ereet around his boundaries stakes or hmdmarks, sw·h as shflll be secure
and easy to be distinguished, and enter into an obligation to keep and observe thPm forever,
witho11t being able to ehange them; though be may allege that his vein varied in course or
directinn, (which is an unlikely circumstance;) but he must eoutent himself with the lot
whieh ProvidenctJ decrPfd him, and enjoy it without disturbing his neighbors. If, however,
he shoulu have no neighbors, or if he can, without injury to his neigbhors, make an improvement by altering the stakes and boundaries, it may be permitted him in such case. with previous interveution, cognizance, and authority of the deputy of the distdct, who shall dte and
hear the parties, and determine whether the causes for such encroachment are k:,dtimate.

It is frequently said that the Spanish mining law is the best that was ever
deyisetl. It certainly is one of the most elaborate, and perhaps was
well :fitted to the knowledge and social conditions of the era when it was
formed. But a careful study of it is sufficient to show that it is now
antiquated. The chapter above quoted, for instance, is evidently based
on two assumptions: first, that miueral veins Yery seldom chap.ge their
course and dip, and that an opening ten yards deep is enough to show
what these characters ar~; and second, that no mine can be profitably
worked to a greater depth than 200 yards. The first of these assumptions is not justified by experience; and the second has long since been
reudered obsolete by the steam-engine, deep tunnels, and other appliances of modern engineering. The Spanish system in Mexico has certainly stimulated mining, after a fashion, in that country. The mines
of J\fexico have produced vast quantities of bullion, but a closer examination reveals that the art of mining itself bas made little progress; the
lack of permanent proprietorship has led to reckless robber)- of mineral
deposits; very valuable Yeins haYe been so unskilfully opened as to render deep workings impossible; the profits of mining· have not been
expended in permanent improyements, but either carried out of the
country or wasted in civil wars; in short, l\iexico has been plundered,
not developed. She is just so much poorer to-day by the millions she has
yielded to man; and those millions are proof only of the magnificent
endowment which nature bestowed upon the land, uot of any extraordinary wisdom in its administration. At the present time the policy of
the Mexican government is to tax mining just as much as it will bear.
A recent reduction in the exorbitant charges upon the extraction and
exportation of bullion was the result merely of the determination of the
mining companies to stop work if these tyrannical exactions were continued; and I do not yet see the signs of an intelligent and liberal policy
towards this industry. The spirit of old Spain, which regarded the
treasures of the earth as a prize to be aYariciously grasped and ::;elfishly
appropriated, is still dominant in republican Mexico. An indolent
people desires mining to prosper, not that ag-riculture, manufactures,
and all other forms of industry may also prosver, but that all these
industries may be unnecessary. The cure for this evil is to alienate th~
mines from the government, make them private property, put tlwm on
a level with other property, relieve them from unjust taxation, and make
them a part of a wise general system of interDal administration.
Whether such a cha.nge could be effected as would extend the miner's
title along the dip of the vein in depth, I do not pretend to decide. In
Prussia the inclined location has been abolished; but that country has
been so long the scene of mining operations that almost every group of
mineral veins has been sufficiently explore1l to determine its peculiarities. Hence, by a proper selection of ground on the surface, a mining
lessee may secure all the advantages of an inclined location. Whatever
be the case in Mexico in this respect, it is, I think, quite necessary at
present in our comparatively unexplored rr.L1ing regions to give the miner
what in early days the German law gave him, the right to fJllow his vein.
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CHAPTER XXVI.
MODEllN GERMAN CODES.

The elaborate administration of the mining interest on the part of the
state wl1ich characterized Germany in the middle ages is giving way to
a more democratic policy. EYen so late as a century ago, the mining
code of li'rederick the Great made it the duty of the authorities to superintend all minh1g operations, to inaugurate them in one district, regulate
them according to ~:;cienti:fic principles in another, or sustain and protect
them where they were already properly established. This policy is no
longer ne.(:essary. The spread of knowledge and the activity of commerce renders it safe to leave to the mining communities in the main the
management of their own affairs. The new Prussian mining la,Y, which
took effect October 1, 1866, replacing the former systems of Prussia,
Nassau, Hanover, Electoral Hesse, Frankfort, and other provinces, presents the best example of tbe modern idea, in wllicl1 education takes tlte
place of goYernment; and I shall content myself with a brief reYiew of
its characteristic features, omitting any detailed description of the present
codes of Austria, Saxony, and other German states, as prolonging too
far this already extended historical sketch.
1. According to the general mining law of Prussia,* the following
minerals are excluded from the proprietary rights of the land-owner:
Gold, silver, quicksilver, iron, (with the exception of bog-iron ores,) lead,
copper, tin, zinc, cobalt, nickel, arsenic, manganese, antimony, sulphur,
ores of alum and vitriol, pit coal, brown coal, graphite, rock salt aud other
salts occurring with it, and Halt springs. These minerals are objects of
mining, and the law prescribes the mamwr in which a title to them can be
obtained. The state surrenders entirely its claim to mineral rights, and
stands henceforward on the :::;arne footing as private citizens, retaining
only the rights of police, justice, and :finance, which it exercises over
every other form of property and labor. Special grants, made under the
ancient system, are not interfered "\Vith. To be properly objects of mining, the minerals enumerated must be (1) in their natural deposits, and
(2) in such forms as can be utilized. .Alluvial depoRits, such as gold or
tin placers, are included; the rare metals, precious stones, amber, petroleum, &c., arc either left to the laud-owner or made subject to special
regulations. Marble and building stone generally are not held as objects
of mining. In provinces once Saxon, as in the present kingdom of
Saxony, coal belongs to the owner of the surface.
2. Prospecting, ( Schiir:f'en,) whether by open cuts, pits, shafts, tunnels,
or bore-holes, is allowed to all under the following limitatious: It must
not be carried on upon any public square, street, or railway, nor in grave~~ards, nor in places where the authorities forbid it on gTounds of public
interest, nor, '\Yithout express consent of the owner, within 200 feet of
any building on grounds belonging to the same, nor in gardens or yards.
Whoever wishes to prospect on the grounds of another must seek his
permission, but every land-owner must give such permission to all applicants, unless some one of the objections above enumerated can be shown
to exist. Probable injury to wells, mineral springs, ponds, or neighboring mines is sufficient ground for prevention of prospecting by the mining authorities. The prospector is bound to pay the land-owner annually
"Pm haps the best manuals on this subject are tho~e of Mining Councillor R. Klostermanu, Beilin, and Director A. Huyssen, of Halle, both of which I have freely used, in
various portions of this report.
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in advance for the use of his lanrl, if it be necessarily withdrawn by the
prospecting operations from other uses, aud to return it to him at the
close of such occupancy, with damages for any depreciation of its value.
All disputes arising are settled by the proper court. The prospector
must make formal application in every case to the authorities, and receive
the necessary license, before commencing to work. The proprietor of
mines in operation cannot forbid prospecting in his field for metals to
which he has not acquired the right; but, like the laud-owner, he may
demand security in advance for possible damages to his own vroperty;
and, when the new prospecting work actually threatens the safety or the
undisturbed operation of the older mines, the authorities may refuse to
allow it. But the owner of a mine has the preferred right to apply for
:permission to work for other metals than those already granted to him
if the authorities decide that the former had better be minerl in common
with the latter. If the prospector, therefor(>, disco,Ters them, the previous miner in the same field may claim them.
3. The discovery of a vein must be followed by its regular demmciation, (1Jfuthung.) This act, like the recording of a claim in American
mining rlistricts, gives the miner at once the right of property in the
mineral. The denunciation, which is also an application for license to
mine, is made in writing, and in duplicate. Each copy is endorsed with
thn day and hour of presentation to the authorities, and one is then
returned to the applicant. It must contain the name and residence of
the applicant, the name of the metal or metals to be mined, a description of the locality in which the vein or deposit has been discovered,
and the title by which the mine is to be known. A title already applied
to a mine in the same district is not allowable. As I have said, the
mere presentation of this document gives the appli<'ant a prima facie
ownership; but this right is still conditioned upon the investigation of
the mining authorities, as to the validity of the alleged discovery. 'fbe
metal or metals mentioned must be founcl, by official examination, to
exist at the point described, in natural deposit, i. e., not brought there
by human agency, all(l in snch quantity as to justify mining. The latter
question is a delicate one, and the facts are generally construed with
great liberality towards the applicant, who, after all, assume:; the greatest risk of loss, if the deposit be l>oor. Bnt certainly the rights of a
land-owner are not to be disturbed to favor some crack-brained adYenturer who has found a seam of coal an inch thick, or a lump of galena
as large as a walnut. Under this rule the mining authorities of Bonn
refused to grant a license on the strength of a few particles of pyrites in
the rock. It should be also borne in mind that such a refusal is no real
hardship to the prospecter, unless he desires to deceive some oue, or the
public, as to the value of his claim. He is still free to continue prospecting as before. Finally, the authorities have to be satisfied that the proposed concession of a mining field does not conflict with the rights of
other parties~ whether earlier discoverers or neighboring mine-owners.
For this purpose due notice must be given, and a certain time allowed
Meanwhile, the applicant must have the field suryeyecl bJr the official
surveyor, and file duplicate maps, upon which the discovery-point and
boundaries are laid down. This must be done within ix weeks after
the denunciation, otherwise the latter failR of validity-a very important
provision, calculated to secure the bona-fide prosecution of a claim by the
discoverer. The actual discoverer of a vein has, for one week after his
discovery, the prior claim, even though another make earlier denunciation; but after the lapse of that period the date of denunciation determines priority of right.
1
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4. Mining rights are granted, as far as possible, in fields bounded on
the surface by straight lines, and in depth by vertical planes. The
ancient custom of granting ''inclined locations" on the dip of the vein is
thus entirely abolished, and modern authorities in Europe do not hesitate to condemn it as productive of great uncertainty and litigation.*
The size of the field on the surface may be a little over five acres in most
parts of Prn~sia, but is restricted to quarter of an acre in a few districts,
for special reasons. These areas give only the maximum; of course
smaller fields may be granted. The shape of the field may vary, straight
lines being the boundaries, and the greatest length not exceeding for a
five-acre field abontl3,600 feet (2,000 Prussian Lcwhter or fathoms,) and for
a quarter-acre field one-fourth that distance. The discovery-point must
lie within the field, though not necessarily in the centre.
5. All preliminaries being complete, the (leed ( Verleihungs~trkunde) is
made out in the name of the king, and published in the official newspaper of the district. It contains the name, business, and residence of
the grantee, the name of the mine, the area and boundaries of the field,
with a description of its location as to parish, county, civil and mining
districts, the l•ames of the metals to be mined, the date, and the seal and
signature of the authorities. Three months are allowed for the assertion
of conflicting: claims, after which the rights of such claimants, in ordinary
cases, expire.
Under certain conditions, which I will not pause to enumerate, the
consolidation of a_djacent mines is permitted. The division of one field
into several, or the exchange between neighboring mines of portions of
their respective fields, is generally permitted. by the authorities; but
such divisions or exchanges are not permitted as would leave segregated
mining fields too small to be worked independently.
6. The nature of the property thus conveyed to the grantee is defined
as "the right to obtain and utilize the minerals excluded for reasons of
political economy from the title of the land-owner, and to construct,
above mHl nnder ground, all necessary buildings and apparatus for this
purpose." 'fhis right may be sold, mortgaged, and levied upon, like real
estate. It mnst be exercised, however. under certain regulations, justified by the general good, and fixe1l by the state, and, when these conditions are not eomplied with, the right itself may be impaired or forfeited.
A few of the more important conditions will be enumerated. The mineowner is bound to keep the mine in operation, if so required by the
authorities. It is no longer, as formerl.v, forbidden to let a mine lie idle
for more than a certain period. On the contrary, work may be suspended at any time, without the formal permission of the authorities;
and they can only demand its resumption when clearly required by public interests. A great laek of the metals produced, and an impossibility
of obtaining a supply from other quarters, would be a sath:~factory reason for such a demand. The owner has six months' time in which to
comply with this demand, and, even before it is issued, is entitled to a
hearing of his protest. He may also appeal to the minister of commerce.
If he intends to resume work, he gives the authorities four weeks' notice
of the fad. But if he fails to comply with their demand, they may
proceed to deprive him of his grant, unless the circumstances which
made the demand proper have in the mean time changed. Every mine
must be worketl accor<ling to a plan, which must previously be submitted to the government officials, and approved by them. lf no objection
is made, the mine-owner may proceed with his plan. If the plan is
*This question will be found elsewhere discussed, with reference to the particular condition of this coun rry.
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objected to, which can only be on grounds of safety to the mine, the
miners, and the public, the mine-owner must either convince the authorities that their objections are unfounded, or chauge his plan to obviate
them. Violation of this rnle is punished with fine, and if necessary
the authorities may suspend operations at the mine. Every mine must
have an exact map of the underground workings, and this must be
periodically perfected as the work ad \Tances. The responsible managers
and superintendents of mines must be reported to the authorities, and
if uecessary examined as to their capacity for their several positions.
If a person not recognized as competent hy the mining authorities is put
in charge of a mine, they may demand his removal, or suspend the
operations of tl1 e mine until a competent person is appointed. Superintendents are responsible for the proper working of the mines according to the plans agreed upon, and bound to afford the proper officials free
opportunity for inspecting the works, and all desired information . The
mine-owner is bound to furnish, at stated periods, the statistical information called for by the minister of commerce. Tie must also permit persons bearing the permission of the authorities to enter hi ' works. (This
provision is most beneficial to students at a Germau school of mines,
since they enjoy by virtue of it an opportunity of stuclyiilg practical
operations, such as they could not otherwise obtain.)
7. The mining authorities are: 1. The district officials ( Rcrierbemnten;)
2. The supreme mining bureaux ( Oberbergiirnter;) and 3. The minister
of commerce. The district officials are inspecting and reporting officers
or surveyors. The names given in a previous chapter, on tlJe codes of
the middle ages, are mostly retained, but the superintendents and mining
captains are no longer go-vernment officials. Th e mining bureaux are
presided oYer by the directors, as formerly. They issue licenses and
grants, and have the general administration of the la'Y i11 their hands.
The minister is appealed to in the last iw;;tance.
8. In aduition to these authorities there are the court~, the Jurisdiction
of which is determined by statutes, and is not at present important for
us to cousider. It is, however, a fact not without significa nee that all the
German states haYe various courts, in which cases arising in mining
operatious maybe adjudicated, often without the tedious forms attendant
upon ordinary suits. The English court of the stannaries is au institution of this kind, and the English'' cost-book" system of stock companies
is also the couuterpart of the immemorial Gewerlcschaften of Germany.
Our American mining districts contain many examples of mining partnerships or associations of a similar character; and no doubt it will be
found adYisable in the course of time to establish courts and rules of
procedure adapted especially to this state of things, as has been donein
all older states. Further remarks on this subject will be found in the
cbapter on English mining law.
9. The Prussianlaw in respect to the taxation of mines has been greatly
simplified, but there still remain many complicated provisions which
must be regarded as legacies of the past. In view of the history of that
kingdom under the most remarkable dynasty of modern times, its gradual
increase from the original limits of the little duchy of Brandenburg, by
constant territorial aequisitions, to its present imperial proportions, and
the respect which it has always shown towards existing laws and privileges, and towards its own past contracts and grants, it is not wonderful
that those differences in legislation which I haYe mentioned in a previous
chapter as growing up in the petty states of Getmany should still be to
some extent perpetuated in the provinces of Prussia. The present
Prussian mining law is based upon nearly a score of ancient codes, and
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recognizes many local exceptions to its general provisionR. There has
been, however, a steady progress towards unity and simplicity, and the
general outline of this progress is instructive.
According to former laws all mines were bound to pay the sovereign a royalty of one-tenth of their gross product free of mining cost to
him. This was reduced by the law of 1851 to one-twentieth; by the law
of 18Gl a gradual decrease wa~ established amounting to one-fifth of the
royalty per annum, until the royalty should be reduced to two per cent.;
by the law of 18G2 iron mines were declared entirely free of royalty, and
a new <lecreo established with regard to all mines, by virtue of which,
after January 1, 18G5, the royalty was to be but one per cent.; and this is
the present amount paid to the state under that head. The state pays
its share of tlle expen~es of reducing ores, but receives its percentage of
gross product free of mining cost.
But in addition to the royalty there were formerly innumerable taxes
and commissions paid by the mines to cover the expenses of the scientific
and financial administration carried on by the state. In some pro·v iuces
(as I have said in a previous chapter) the sovereign ha<l a certain share
of the stock of every company as a complimentary gift; a11d on this he
could draw his dividends like any other stockholder, being bound at the
same time to pay assessments or forfeit his interest. There were quarterly clues, additional quarterly clues, dues for measurements, for specimens, for inspections, for auditing accounts, for supervision and direction,
for affidavits, for weighing, for assaying, for surveying, in short for every
act which the government officials performed; and these were not fees
but fixed sums assessed upon the mines, as a hotel-keeper on the Rhine
charges for candles, attendaHce, etc., tbe same amount in every guest's
account. All these petty payments are now abolished, and in place of
them a regular "tax of supervision," amounting to one per cent. of the
value of the product, is levied on mines in actual operation. When
surveys or other special services are performed for any mine, the official
is merely paid a proper fee for his labor. Many of the services formerly
performed by the official~ may now be done by others, the authorities
reserving only the right to insist upon the employment of competent
persons. The tax of supervision of one per cent. is therefore nothing
more than a contribution from the mines to secure thorough scit>ntific
inspection and direction of their works at a far cheaper rate than would
be pos~ible nuder any other arrangement. What Amf'rican mining
company, even among the wealthiest, could obtain the serdce of a whole
hoard of able engineers and metallurgists, such as the directors and
inspectors of every German mining dist,r ict, by the payment of one per
cent. of its producU Certainly in that vast number of our mines which
are just beginning to produce, and need more thau any others wise counsel
and direction, much time, labor, and money are wasted, because com
petent direction is too expensive. I think it possible to devise a plan,
not ineon~istent with American ideas of individual liberty, by which the
opportunity to acquire such assistance may be afforded to our mining
districts. Dnt a national school must first give us the material in the
shape of thoroughly trained engineers, before we can expect either legislation or association to secure so great a reform.
Toreeapituhtte: the Prussianlaw, apart from local exceptions, imposes
a royalty of one per cent., which is net rt>venne to the state, and a tax of
one per cent., which the stateexpenib~ for the good of the mines themselves.
I shall urge, in the equel, that the United States ought to repudiate the
whole doctrine of a royalty, aR such, and leave the mines free fi·om taxation
under that head. The late bullion tax was something of that nature, and
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has properly been abolished. But that the mines, thus relieved of all burdens, may rightfully be required to coutribute something toward the
expense of such necessary provisions for their own benefit as they cannot
make, in their isolated condition, for themselYes, is a far more reasonable
proposition, and one which deserves serious consideration. A tax far
lighter than the late bullion tax might be so expended. as to save to the
mines themselves millions of dollars every year. Prussia received from her
mines, in 1865, a little over $D,OOO,OOO gold (American.) This was partly
the product of mines actually worked. by the state, and partly the royalty
from others. The expense incUITed by Prussia on account of the mines
in the same year was more than $7,000,000, leaving a net profit of only
$2,000,000. The steady reduction of taxes Ullfler such cireumstances
shows that t.he government has adopted the wise and. liberal policy of
administering tile mining law so as to secure, not an immediate revenue
to itself, but an energetic and skilful <levelopment of the resources of the
country, rightly deeming the increased production and use of the metals
to be worth more to the nation than a few thousands of dollars, obtained
by stifling this most beneficent industry.

CHAPTER XXVII.
'l'HE CODE OF FRANCE.

It was the law of April21, 1810, in the formation of whieh the Emperor
Napoleon I took so large a part, which gave its present constitution to
the mining industry of Fran<~e. Under the ancient monarchy the mines
were regarded as a dependency of the royal domain, and only the sovereign could grant permission for their exploitation. Such grants had only
a temporary character, and were most frequently encumbered with onerous conditions of payments into the royal treasury, besides those which
in the majority of cases must be made to the owner of the soil.
After the abolition of feudal rights, the mines and mineral deposits of
France were placed, by the law of July 28, 17D1, at the disposal of the
nation, and the government was authorized to maJce "concession" of
them; but this concession was at the same time forbidden to be otherwise than temporary; and, moreover, all that part of e'Tery mineral
deposit lying within a hundred feet of the surface was expressly reserved
to the landed proprietor, who also had a right of preference in obtaining
the concession. These provisions nearly amounted to a prohibition of
general mining. It was made easy to mine in the case of those persons
only who, being farmers, would probabl,y not care, or know how to mine;
and it is no wonder that, under these restrictions, little vrogress was
made in the exploitation of mineral deposits.
rrhe law of 1810 declared, in accordance 'vith the CodeN apoleon, that
the property in minerals goes with the property iu land; but stipulated
that the government might separate the two, granting the mineral right,
even in perpetuity, to another than the laud-owner, on the single condition of a tribute paid to the latter. It made this properts· in minerals
negotiable and taxable like any other, putting it on a basis as secure as
that of real estate. In this way protection was given to capitalists
desiring to engage in mining, and an era of prosperity, previously im* This summary of the subjeet will be found, subtantiltlly, in the splendid official publication, Resume des Travaux des Statistique de l'Adu.inistration des Mines, Jtl53-9, page 6.
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possible, was inaugurated for the mines of France. The law, in making
this distinction between surface and subterranean pro:prietorship, has
included i11 the class of mines only those substances which by reason of
their nature or the manner of their occurrence must be exploited in a
certain way, aceordi11g to special rules. All other mi11erals are left to
the proprietor of the soil, and may be worked under a simple permission,
or without such permis~ion, subject to the police regulations established
by goverment. ]finiercs, or surface works, such as beds of iron-ore,
workable by open excaYation, pyritous earths, suitable for the manufacture of copperas, or deposits of peat, require the permission referred to;
quarries (carrieres) of building-stone, marble, granite, sandstone, &c.,
require only observance of the police regulations. Mines, in the sense
of the law, capable of becomillg the objects of a concession, include
therefore mineral fuels, bitumens, sulphur, alum, and metalliferous deposits of e w~ry kind except the beds of iron specially classed as minieres.
Among the substances thus legally snbject to segregation from the surface proprietorship, only two, mineral fuel and iron, are worked to any
large extent in France. Aside from these, there were in that country in
1860, only 24 7 mines of all kinds, classified as follows:
Graphite and bitumen .. __ .. _.... . .......... _........ _..... _. . . . 50
Pyritic aud aluminiferous ores ................ _.............. __ . 15
Rock salt and salt springs. . . . . . . . . . . . . . . . . . . . .. _.. _. . . . . . . . . . . 29
Antimony. _.... _...... _. _.... _..... . ... __ .. _.. _...... _. . . . . . . 24
Manganese. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Lead and galena.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Lead and silver......... . ...................................... 27
Copper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9
Copper, lead and silver.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Lead, silver, zinc, copper, and other metals. . . . . . . . . . . . . . . . . . . . . . 30
3
Gold and silver, separate or together............................
Arsenic, separate or with gold and siver....... . . . . . . . . . . . . . . . . . .
2
Tin............................................ . . . ............
2
Sulpl1ur. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 7
At the time when the law of 1810 was passed, however, the mines of
France were not so limited in number. The productive provinces west
of the Rhine, which now belong to Prussia, were then included in the
empire of Napoleon; and the principles of mining law, as well as the
rates of taxation establi3h :;d by the Frenc3. law of 1810 and the imperial uecree of 1811, remained in force under the Prussiau supremacy
until the end of 1 64. The only change made by the Prussian law in
regar<l to royalty is the sul1jection of salt mines and springs in those
provinces to the state. This was necessary on account of the monopoly
of salt maintained by the Prussian government. In all other respects
the law of Napoleon virtually continued iu west Prussia.
The ]n·ovisi.ons with regard to taxes were these: Each mine paid a
certain ti.Tetl sum per a11nurn, according to the size of its field, aud also
a tax of 5 per cent. on its net profits. To this amount one-tenth was
added to eover incidentals. The net profit was ascertained by subtracting the enrrent expenses only, not the cost of permanent improvement~,
from the total production. These taxes amounted in the aggregate to
about 2 per cent. of the gross product; and since the 1st of January,
1865, they have been replaced by a single tax of that amount. It is, of
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course, much easier to collect a tax on gross receipts than on net profits,
and the result is the same to the mines. Prussia bas also declared the
iron mines free of tax. Thanks to the law of Napoleon, which swept
away with vigorous hand the accumulated privileges and forms of the
past, or, perhaps, we might rather say, thanks to the revolution which
burned oft' the forest-growths of centuries and left him an open field,
and finally, thanks to the judicious legislation of Prussia, less hampered
here than in her eastern provinces, the districts west of the Hhiue enjoy
one of the simplest and most efficient mining codes in the world.

CHAPTER XXVIII.
MINING LAWS OF SWITZERLAND.

On this subject Ron. John Ritz, consul general of Switzerland, writes
as follows:
I can only state that, after a careful perusal of the federal laws of Swit-zerland, I find
nothing having reference to mining privileges. As you a re aware, the federal g-overnment
of Switzerlanu owns no territory iu the cantons, f1nd therefore exercises no authority whatever over the mineral or other dt>po,.its contained in such cantons. If any laws exist relative to mining, they must be cantonal regulatiolls; and among these which now lie before
me I find no other mention than in the laws of Glarns, which provide (Art. 42) that ''within
the jurisdiction of the Landesgcmeinde (cantonal government) fall
* * * ,. * * *
the regulation of salines and forests, water rights, game, and fisheries. wine tax, market,
and mines, as well as the purchase aud sale uf real estate ; " and in the laws of Valais a
passage which drclares, (Art. 29,) "The following are the powers of the Grand Council:
* * * 9. It shall issue concessions of mines, and may authorize their transfer to t!Jird
parties." As yon are awa1 e, even cantonal a,uthoritit>s do nnt own territory as public domain.
Every inch of ground belongs either to private iudiviuuals. corporations, or communes;
and the two cantons above named are the ouly ones known to me who claim to be the dispensers of miuing privileges, unless the extraction of salt is considered such a privilege, in
which ease the cauton of Am·gau owns, and either operates itself or leases, certain salt wells
on its territory along the Rhine, near Rheinfelden.

It is evident from the foregoing statement of the consul general that
the mining industry of Switzerland is not sufficiently important to call
for general federal legislation, while the democratic policy of the Swiss
has entirely destroyed the doctrine of any inherent right of royalty to
minerals residing in the government.

CHAPTER XXIX.
MINING LAW OF ENGLAND.

The English law of mines is, like all English law, the growth of centuries, and complicated with many local regulations and "immemorial
customs." The oft-quoted " case of mines," in the reign of Elizabeth,
refeiTed the crown right to the common law, and the decision of the
judges was that all gold or silver ores belonged to the crown, whether
i~ priYate or pul>lic lands; that any ores containing neither gold nor
s1l ver belonged to the proprietor of the soil; that the king* could grant
* Plov.:deu, :3J, 3JO, q~ote~ in Hun. J. Hos::> Browne's first report, p . 217. The quaint
reason _gtven b1 Onslow 111 tlus ease vvas that, "because gold and silver are the most excellent thwgs winch the soil contaim, the Jaw has 11ppoiuted them, as in reason it ought, to the
person most excellent, and thut is the kmg." (See ..Pettus, Fodinae Regales.)
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away mines of gold or silver, but not without express words in his
patent, demoustrating his intention to sever the mines from his royal
patrimony. It. is indeed not improbable that the crown once laid claim
to all mines, and it is well known that at a comparatiYely recent period
it was attempted to comprise within the royal prerogative all those of
copper and tiu, on the ground that these ores necessarily contain some
portion of gold or silver. In the reign of William and 1\fary, however,
two enactments* secured to the subject the enjoyment of all mines in
which tin, copper, iron, or leau are found, notwithstanding any quantity
of the precious metals mixed. The property in minerals unsevered from
the land, whether held together with the property in the land or separate from it, is what the law terms a corporeal hereditament, as distinguished fi·om the mere right to work for them, which is an incorporeal hereditament. Apart from the claims of the crown, the property
in minerals is primc(J facie in the mvner of t.h e fee of the land, whether
in possessim1, remainder, or reversion, or subject to the tenancy of other
persons. I~ut the property in minerals is not necessarily accompanied
by the right to work for them.t Indeed., when the owner of the fee is
not in possession, nobody can work for the minerals; not the tenant,
lest he commit waste ;:j: not the lord of the manor, because he has not
possession of the surface, nor even of the suusoil. The minerals are part
of the demesnes of the manor, and naturally follow the fee in eyery case.
Thus, for instance, mineral::; found on the sea-shore below ordinary highwater mark belong prima facie to the crown; between the ordinary
and extreme 11igh -water mark, to the owner of the adjoining freehold;
in land ::;nddenly left by the retirement of the sea, to the crown; in land
formed by the casting up of alluvial matter, to the lord of the manor.
The property in minerals, and the right to search for them, may be
vested in other persons than the owner of the fee, by alienation, prescription, or custom.
In the <'aRe of alienation there is an important distinction between
such a conveyance as confers an estate and such as merely confers a
right to dig, without property in the minerals until severed from the
soil. A conveyance of the former class is binding forever, whether the
owner of the minerals continues to work for them or not. This distinction of law between au estate in minerals and the right to mine is an
important one; it describes exactly the step which the United States
goYernment takes, in the mining law of 1866, by which a perpetual estate
is grante<l to those who had up to that time only been able to enjoy a
possessory title, conferring the rigl1t to mine. According to tlle English
statute of frauds no legal interest in minerals beyond that of a tenancy at will eau be created or transferred otherwise than by writing.
The effect of tltis and other statutes is to make an instrument under
seal nece~sary for the conveyance of any interest beyond that of a tenant at will, or for less than three years, as also for t~conYeyance of a
ri~·ht to <lig for minerals. The most general forms of conveyance for
particular interm;ts are either leases of the minerals or licenses to dig
them for a term of vears. A license is not exclusive in its nature unless
expressl~· so drawn; the grantor may work himself for the minerals, or
he nwy liec11se other persons to do so. Conflicting claims, arising out
of different liecm;es, would probably be decided in equity in favor of the
party in po::-~~ession aml actually· working.
"J Wm. and M., c. :lQ; 5 Wm. and M., c. 6.
thrfH~ all<l other points, see anthorities quoted in Collier's Law of Mines, p. 14, Ft . seq .,
from whidt mnch of this sk ;·eh of the English law is takeo.
·
t Tenants may dig open mines to get for their own use gravel. clay, marl, or manure, ar:d,
it has been held, coal and iron also.
·

t For
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A lease is uecessarily exclusive of the rights of all other persons,
vesting in the grautee the absolute posRession of the whole of the subject-matter demised.* The legal e ' tate in mines can only be alienated
in the modes thus noticed; but an equitable interest, with a title to a
share of produce, may be acquired by agreement, either written or
spoken, express or implied, attended with equitable rig·hts against
coadyentnrers, and with legal liabilities to the public. A mining company, for instance, can ouly acquire title to mines by deed (i. e., by an
instrument under seal) or by prescription or custom, of which I shal1
speak presently; but each stockholder may acquire effectiYe title to his
share of profits by virtue of a mere certificate, or, rather, by a mere
agreement, of which the certificate is the convenient e.Tpression or
result. This kind of title in mines is subject to the statutes affecting
partnerships, joint-stock companies, and cost-book mines. t
Prescription and custom, as has already been said, may also vest in
other persons than the owner of the fee the property in minerals, or the
right to search for them. According to Coke, :j: prescription is a personal
*The granting clauses in the form of a lease of metals, with license to dig, use of water,
&c., are as follows:
"In cousideratiou of "
" he, the said A B, hath given, ~ranted, and demised, and
by these presents doth give, grant, and demise unto the said C D, his executors, auministrators, aud a;;sign~, all copper, and all other ore~, metals, or minerals (except coals) to be
found in, uuder, and throughout the lands and premisPs comprised within th e limits hereinafter described, " " " together wi th full and free liberty, license, anJ authority to dig,
mine, work, and sParch for the ~ame, and to rai<>e a.ud bring to grass all such copper and
other metals and mine rals,
·x· * to carry away and convert th ~ same to his and their
own use and uses, and at his and their wills and pleasure to pass an<i repa s ~-1, earry and
recarry, and to drive, dig, work, and make any new or other adit or ad :ts, shaft or shafts,
pits, drifts, !eats, and watercourses in, over, upon, and through any pa1t of the said premlses, and to use thofle already made and driven, and to erect thereon any shed or sheds,
a1ill or mills, e11gine or enginel', or other buildings as he Jf " " shall from time to time
think necessary and convenient for the more effectually working the premis r s aforesaid, and
for workmg, wa~hing, dressing-, c leaning, mnnufactnrir_1g, bri11ging about, and making merchantable such covper and other orcs, metals, aud mmerals, '¥ " * to ·have and to
hold, use, exercise, aml <>ujoy all and singula-r the several powers, liberties, aud authorities
hereby g-ranted and intended so to bP, (excepting and reserving and suLjeet as aforesaid,)
" * " from the day of the date of these presents for and during the term and time of-years now rrext ensui11g, and fully tr> be eomp1ete and ended." "
"
*
*
The grant is qualified by various agreements between the parties The u se of water may
be granted for the purpose of t11iuing, subject to the rights and privileges of others already
acquired, and to such other reservations as the circumstances require. The time, manner,
and amount of paynrent of rent or royalty is specified, (tribute is not strictly reut,) and the
lessee is bound to keep proper accounts, accessible to the landlord, to work the mine with
all reasonab .c expedition "regularly and effectually, and in every respect aceording to the
most approved modern practice of good miners," &c., &c., with greater or less fulness of
detail, according to the whim of the parties. My experience in this country rather favors
t11e drawing of a mining lease in general terms, leaving it for the courts to decide, in case
of disagreement, what is fair dealing on either part. DetaileJ srecificatious in the lease do
not obviate, but complicate, litigation.
t The cost-book system in use in Cornwall and Devonshire differs frt:~m ordiuary partnerships on the one band, and joint-stuck companie;; un the other. The prineipal distinction
from ordinary trading partuer hips appears to he the absence of the delectus personre, and
consequently a limited liability; while the organization differs from that of a stock-company in the fact that its powers are not delegated to an aristocracy of directors, bnt directly
exereised by the whole body cf shareholders
The following is the form of transfer of share in a cost-book mine :
''I, - - - - - - , d o hereby, for valuable consideration, sell, assign, and transfer unto
___ - - - - - - - parts or shares of and in a certain mine or adventure, called - - ,
situate in the parish of---, county of---, together w1th the likP. share or proportion
of and in all engines, tools, tackle, materials. ores, halvans, moneys, and all other appurtenances thereto -belonging, toge1her with all dividends and profits in respect of the said
part - - - or share, and all interest, privileges, and advantages to be derived therefrom.
As witness, &c.
" I - - - - - - do hereby accept the said--- shares, subject to the same terms and
conditions, rules and regulations, as the said - - - - - - held the same."
t 1 lust. l 113.
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usage, as that such an one and his ancestors or those whose estate he
hath, have used, time out of mind, to have such an advantage or privilege. Prescription can be claimed ouly by the owner for the time being
of the freehold; an incorporeal hereditmnent only can be subject of it,
and it must be of origin beyond the time of legal memory; in othel'
words, the right to work for minerals, but not the legal estate in them,
,may be subject of prescription.
t Custom is defined to be a usage of the inhabitants of a certain district, and requires three things for its validity: It must have. its origin
beyond legal memory, (" fi'om time whereof the memory of m~1n runneth not to the contrary;") it must have been uninterrupted; and it must
be reasonable. The law is very careful to guard against the abuse of
this right. In fact, the whole institution of "immemorial custom" i~
based only upon the principle that it is better to allow certain deviatious
from the rules of abstract justice laid down for g;eneral p:cactice, than to
commit the greater injustice of inYading the established usages of society, and disappointing the well-grounded confidence of honest citizens
therein. The notion that a custom may be arbitrarily created or modified at any given time, ''by popular sovereignty," so as to affect the
vested rights of property, is foreign to English and to every other hrw
worthy of the name. It really on'rthrmvs the whole foundation on
which this humane maxim has been built.
A good illustration of an immemorial custom, affecting the right to
mining property, is the " tin bounding" which formerly prevailed in
Cornwall and Devonshire, and is still Yalid, though comparatively disused in those districts. A charter granted in the third :rear of King
John to the tinuers of Cornwall and Devon speaks of it as already
ancient.* In the recent case of Rogers :os. Brenton, 10 (~.B., 26, the custom
waR stated and confirmed by the jury as follows: " That any person may
enter on the waste land of auother in Cornwall, and mark out by four
corner boundaries a certain area; a written description of the land so
marked with metes and bounds, and the name of the person for whose
use the 11rocecding is taken, i~ recorded in an immemorial local court,
called the stannary court, and proclaimed at three successive courts
held a,t statcrl intervals; if no objection is snccesfully made by any other
person the court awards a writ to the hailift' of the court; to dclh~cr pos .
session of the said. 'bounds or tin-work' to the bounder, who thereupon
has the exelusi ve right to search for, dig, and take to his mvn use all .
tin awl tin ore within tue described limits, paying to the htnd-owner a
certain customary proportion of the ore raised nuder the name of tolltin. The right descends to executors, and may be preserved 1-o r an indetiuitc time, either by actually working and paying toll, or by annually
renewing the fom' boundary marks on a eertain day." Similar customs
cxiHt in Derbyshire, in the forest of Dean, and in various parts of Europe.
In the case above aHuded to, Rogers, the plaintiff, claimed his exclusive
rights as a. bonndPr, though he had neglected the mine for many years,
pleading· that the bounds had been regularly renewed. The rlefendant
was agent of ~t comrmny which had begun to 'York the mine and refused
to recognize the alleged rights of the plaintiff. Much evidence ,~as given
concerning the nature and prevalence of the custom. Tho witnesses
agreed that the bounds could be preseryed by mere annual rene-wal without working, an<l some of them {loubted whether eyeu tho ceremony of
- - -- - - - -- - - - -Quod possiut (ststmmntores nostri) omni tempore libere et quiete absque alicujus hominis vexatione todere stammum, et turbns ad stammum fundendum * * * sicut solt b11n t
1f

et consuevcrunt. ct emero lmscam If * * et divertere aquas ad operationem eorum in
stammariis sicut de flntil]ua cousuctudine consueverunt.

H. Ex. Doc. 54--14

ESS

TATE L

210

RELATIONS OF GOVERNMENTS TO MINING.

renewal was nt:lcessary, except as evidence of the right. They also differed as to the consequence of neglecting to renew on the exact day.
None could assign any limit to the surface of land that might be included
within the four corners, but it was sa.id to be generally very small. One
of the most experienced witnesses remembered a pair of tin-bounds" a
quarter of a mile each way," but this was the largest he knew of. Only
one instance was recollected by any witness of bounds recently proclaimed; all the wastes of tin-mining districts were supposed to be already
under aneient bounds. The jury found, as to the question of fact, a verdict for t.he plaintiff, on the ground that working was not essential
to the custom. The court, howeYer, deciued that the custom aR found
to exist by the jury was unreasonable in as far as it conferred a right to
bounds on a person not actua.Uy workiug. The opinion pronounced on
this occasion by Lord Denman is a most thorough and elaborate explanation of the principles nnderlying the case, and deserves to be studied
by American legislators. I quote a few passages:*
Upon the ownership of the land, giving a prima facie title to minerals, the custom of
bounding bas been engrafted. it IF "f In substance it is this: the mine is parcel of the
soil; the ownership is in the owner of the soil, but it is a parcel which, to discover ani\
bring to the surface, may ordinarily require capital, skill, enterprise, and combination;
which, while in the bowels of the earth, is wholly useless to the owner as well as to the
public; and the bringing of which into the market is eminently for the benefit of the public.
If, therefore, the owner of the soil cannot, or will not, do this for himself, he shall not be
allowed to lock it up from the public; and, therefore, in such case (unless, by enclosure,
be may seem to have le'\toted the land to other important purposes inconsistent with mining
operations, such as agriculture or building) any tinner, i. e., any man employing himself in
tin mining, may secure to himself the right to dig the mines under the lauds, rendering a
certain portion of the produce to the owner of the soil.
It is right to observe, in passing, how every step, even in this strong invasion of the rights
of ownership, still is made with reference to them. In the first place, the land to be
bounded must be wastrel; if it be several and enclosed, it must have been anciently bounded
while wastrel, and so, in the lang-uage of the country, assured for wastrel; the liability must
have first attached on it, therefore, before enclosure aud devotion to other useful purposes. Then
after the tinner or bounder has commenced by cutting the turves, and so making out the limits
within which he will worl<, proceedings are to be taken in the stannary courts, of which the
owner bas notice, and sufficient time is allowed before the bounder's title becomes complete, dur·
ing which the owner may still intervene and preserve his rights entire, so as he will exercise
them for the benefit of the public. If he abstain from any interference it may well be considered
that he has consented to tho bounder's prot·ceLlings: tmd the customary render of the portion
called toll-tint may be a very sufficient considcrntion to him for what be gives up of his
original exclusive rights. it * it This then 'brings us to the point which was more
especially contested on the argnmeut, whether this customary right can exist without continuing bona.fidf to seareh for tin, and to worl< the land for mining purposes with the enclcsed
limits; whether it is sufficient to renew the bounds annually by a new cutting of the turves
as at tht~ commencement. Assumiug for the present the validity of the custom, 1f the bona
fide working within the bounds be made a part of it, and assuming that it is a custom which
is to be tried by the testst established by the common law for ascertaining whether a custom
be good or not, it appears to us that without. this qualification it cannot be sustained. Customs. especially where they derog-aic from the general rights of property, must be construed
strictly; and above all things, they must be reasonable. Bounding is o. direct interference
with the common law rights of property; it. takes fi·om the owner of the land, who is unable
or unwilling at a particular moment to dig fur tin under his waste land, the right to do so,
it nmy be forever, and vests it in a stranger, making only the customary render in return;
---------

--------

·----------------

* The opinion may be found in lO Q. B., 26, and the passages here quoted, with others, in
Collier's Law of Miues, p. :3:3 et seq.
.
t "The cust.om in Devonshire, as declared in the convocation rolls of the stannary parliaments for that county dift'ers from that in Cornwall, principally in being a freehold interest
descending to the heir, and being- unaccompanied by the obligation to pay any toll or compensation to the land-owner. The Cornish custom having been mainly supported on the
ground ofits being accompanien by this obligation, there seems little reason to doubt that tbe
custom in Dev~;mshire, if found by a jury to exist in fact, wo.uld be deemed void in la"··"Collier's Law of Mines, American edition, page 41.
t According to Cudden vs. Estwick, 6 Mod., 124, and other cases, the conditions are, that
the party bound should have a benefit, the party claiming be at some charge, and that it
should have a reasonable commencement.
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it empowers the stranger not only to extract the mineral from beneath the surface, but to
·enter on the surfttce, and cumber it with machinery, buildings, and refuse stuff which the
opPrations below occasion," and all this without the least rPgard to the convnnience or interests of the owner. The only things which make t.his reasonable are thP. render of the toll-tin
to the owner, nnd the benefit to tbe public secured thereby in the extraction of the mineral
from the bowels of tbt> earth. Both these are not only lost, but the latter, it may be, positively prevented, if the bounder may decline to work and yet retain the right to exclude the
owner. Instead of iusnring that the minerals should be brought. to the surface, the custom
so construed may be made the means of keeping them locked up within it, and at the same
time preventiug any improvement in the :mrface. Many bounds may become the property
of the ~arne owners, who may think their interests best served by limiting the supply anu
diminishing competition, while the owner will decline to spend his capital in building or
agricultural improvements, because at any moment the •bounder may renew his operations,
and entirely anJ without compensation defeat the purposes of l1is expenditure. If it be said
that the public good is best served by that regulated supply whieh best serves the private
intere~ts of the bounder, that wherever it is for the interest of the public that the mine
should be worked, the interest of the bounder will be to meet the demand by an adequate
supply, and that when the mine is not worked, it is only because it is for the intNest
equally of both that it should not be; without admitting or denying the truth of these
assertions, one answer is that, where such a state of things has existed so long and so
decidedly as to amount to reasonable proof that the original purpose with which the bounds
were enclosed has bPt>n 11bandoned, it is unrt:'asonable to maintain the bounds themselve-i,
It may have been that the owner diu not enclose the land or work for the mineral himself,
only on accouut of n temporary inability, or the temporary existence of the same causes
which the bounder now allt>ges as the ground for his ceasing to work. Why theu is he to
lose his earlier and better right forever, and under the same circumstances-the bounder to
preserve his 1 Another answer is drawn from regarding the original purpose of the custom,
which was not founded on the doctrine of dP.mand and S\lpply, but on the expediency simply of bringing the mineral to the surface for the use of men.

In view of these and other considerations, the court held that the provision in question was void, because unreasonable; and there are good
gTounds for supposing that the unqualified right claimed was also historically to be refuted, as hut an abuse of the original limits of the custom.t
I have quoted this exposition of the law at some length, be~ause the
principles laid down are universally applicable and just. They apply
with equal force to the case of mines in public lands; and the frequency
with which they are violated by the whimsical" regulations'' of mining
districts in the United States is an evil which requires immediate attention, now that those regulations have been formally recognized as valid
to some extent in law, and as furnishing a proper basis for the acquisition
of the estate in minerals from the general government. I shall discuss
this subject more fully in the sequel.
I do not find any traces in the law of England of a recognition of the
right to follow mineral deposits in depth outside of the boundaries
marked upon the surface.
Statutes regulating the manner of working mines, the employment of
children, &c., have fi'om time to time been made by Parliament. So, for
instance, a bill passed February 14, 1860, provides for the regulation and
inspection of mines, and prescribes general rules as to safety-lamps, ventilation, guide-rods, &c.t
.
The laws and equities relating to mining in England are administered
generally by the courts of chancery and common law. There is, however,
"According to the lt>gal maxim, " Cuicunque aii quid conceditur, conceditur etiam id sine
quo res ipsa non esse potuit." 'I' he right to obtain mineruls comprises the right to do all
that is necessary thereto.
t The ancient charters were granted to tinners " operantes in stannari is," and ''dum
operantur." In Carew's Surl!ey of Cornu;ttll, fol. J36, ed. J769, it is said, ''These bounds he
is bound to renew once everie yeere, as also ip most places to bestow some time in working the
myne, otherwise he losetb his privilege." Collier, quoting from Smirke, gives these and
other instances.
t Levi's Annals of British Legislation, ix. 1861.
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a court of very ancient origin,* called the stannaries court (formerly
several courts, called stannary courts, held before th~ stewards of the
four stannaries) and now prPsided over by the vice-warden of the stannaries. This court has both common law and equitable jurisdiction, coneurrent with that of the superior courts and the county court, and affords
an ·easy and expeditious method of settling such disputes ;iS arise out
of mining transactions. The }Jroceedings iu equity concern chiefly the
mines operated on the cost-book system, and contrast favorably with the
prolonged, complicated, and expensive operations of the courts of chaneery. The late Prince Albert was lord-warden of the stannaries.

CHAPTER XXX.
MINING REGULATIONS IN AUSTRALIA.t

Gold was discovered in Australia iu 1851, by Hargraves, a miner from
California. A considerable immigration. of miners ensued, and laws
were enacted inl852 and 1853 by the legislatiYe council of New South
Wales, ''for regulating the management of th~ gold fields, raising a
revenue therefrom, and for the preservation of order thereon." 'rhe
first of these laws authorized the governor general to grant to British
subjects only leases and licenses for mining pnrposeA, for terms 110t
exceeding 20 years, and by the eighth section, aliens were to pay twice
the license-fees and royalties payable by British subjects. The ordinary
license-fee to mine and dig for gold in any waste lands of the Crown was
30 shillings per month. For a grant of permission to work a quartz
Yein, the fee was £25; and for each renewal, the same sum was paid.
The act of 1853 removed the distinction betv~' een British citizens and
aliens, admitting the latter to "the like priYileges of working the gold
mines and gold fields of the colony. and of employing themselves thereon,
as now are or hereafter may be enjoyed hy British subjects. The fees
are reduced to 10 shillings for a license to dig or mine for gold upoi1
Crown lands, and one-half of that rate for license to mine upon printte
lauds, already leased from the Crown for pastoral purposes.

CHAPTER XXXI.
l\1INING L.A.WS OF C.ANA.DA.

The different provinces of the Dominion have, I believe, different local
codes. The most instructive for my purpose are those of Nova Scotia
and Ontario. The letter of Hon. r. S. Hamilton, commissioner of mines
at Halifax, _published in the last report of Mr. J. \V. Taylor, United
States connnissiouer, on the resources of States and Territorie east
of the Hocky mountains, contains an outline of the law of Nova Scotia,
from which the following paragraphs are taken : t
.

.

"Confirmed rt~.ther than cren.ted by charter~, 3 Juhn a11d 33 Edw. 1, often subsequently
rcc·ognizcd a11d d.oefirted, . and .finally establislied in its present form during the reign of

Willin.m•·f ,V.

.

tThis account "is taken substantially from Mr. Gregory Yale's Book on Mining Claims
and Water Rig-hts, San Francisco, 18u7.
t A still more full and complete aeconnt of tho law of Nova Scotia may be found in the
Guide to Nova Scotia, by Alexander Heatherington, editor of the Halifax Mining Gazette.
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Whoever may be the owner of the land, gold mines in Nova Scotia
belong in the first instance to the Crown. At least this is practically the
case as yet. There are portions of land in the province which baYe
been granted without reserving to the Crown any minerals, but upon
such unlimited grants no gold has yet been discovered. As a rule, out
of all laud grantt>d in Nova Scotia there are reserved to the crmvn all
mines and deposits of gold, silver, lead, tin, iron, copper, and coal. All
other mineral substances are conveyed with the soil. Tbe regulations
improvised by the governor and council on the first discovery of gold in
Nova Scotia, as also the first" gold field act" passed by the provincial
legislature, were framed, as might naturally enough be supposed, with
but a very imperfect knowledge of what was requisite to a gol<l-mining
community anywhere, still more of all that was peculiar in the Nova
Scotian gold fields, and would most conduce to their <levelopment. Consequently they were hampered with many provisions 'vhich experience
soon proved to be nseless, but which bore heavily and vexatiously upon
those who engaged in mining enterprises. There is little room to doubt
that the clleck thus given to such enterprises at their very conception is,
in its results~ felt to some extent even yet. The law now in force, whlch
with its subsequent amendments was fi·amed by the writer of this paper,
(Mr. Hamilton,) has been found to work satisfactorily to all parties eoncerned, although of course every year's additional experience suggests
some further amendation.
.
According to the existing law, the intending miner having determined
upon the site of his future operations, it not being preoccupied by another, may in the first instance apply at the department of mines for
either a prospecting license or a lease. There is no limit to the extent
of ground that he may apply for. To obtain a prospecting license he must
'_my at the rate of fifty cents per acre; and where the ground applied for is
not Crown land, must enter into a bon<l to reim bnrse the proprietor thereof
forany damage that may be done to his land. This license holds good for
three months, but is renewable for afurtberterm of threemonths upon the
prepayment of 25 cents per acre. This gives him the exclusive right to
explore on the whole tract applied for, and select any part, or the whole
of it, upon which to carry on mining operations.
Before entering upon any such mining operations, be must, whether
he has previously held a prospecting license or not, apply for a lease of
sueh unoccupied ground as he may have selected for bis pnrpose. On
making snch application he is required to pay at the rate of $~ for ea(~h
area of 250 feet in length by 150 feet in breadth, and also, when the
ground applied for is private property, to make an arrangement with the
owner of the soil for any damages tJlC latter is likely to sustain. Thereupon he receives a lease for 21 years, reserving a royalty of 22- per cent.
upon all the gold mined. The law further requires him to luwe lauor
performed annually at the rate of 100 days' work for every 250 by 150
feet leased by him, and to furmsh quarterly and swear to a return showing, among other things, the amount of work and when performed, the
quantity of quartz mined, the mill to which it was sent, and the quantity of gold obtained from it. Any person is liable to a heavy fine who
runs a quartz-mill without a license. Before obtaining this license, for
which tlwre is no charge, he must give bonds with ample sureties for
the performance of his duties as required by lmv. Tbe licensed millowner must every mouth make and swear to a return showing tlw quantity of quartz crushed, the mine whence it came, and the quantity of
gold taken from it; and out of this gold he himself pays to the mines
department the royalty reserved by law, receiving three per cent. out of
that royalty as commission for his .trouble.
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Under the law thus described by its author, about $3,000,000 haYe
been extracted from the gold mines of Nova Scotia within the past six
years. He says the law works satisfactorily; but the slow development
of the mines under it leaves room for the suspicion that its burdens are
too heavy for tj)is industry to support.
Certainly the province of Ontario has found the taxation of mines a.
source of no revenue, but a cause of much ruin to mining. In February
or March, 1868, the .legislative assembly passed an act of extraordinary
character, which, besides fixing in a very arbitrary manner the size and
shape of mining claims, and providing that both alluvial and quartz
mines should be bounded by vertical planes in depth, limited the period
of lease to one year, made the lease liable to forfeiture by one week's
intermission in the working, and imposed a royalty upon aU gold and
silYer mines, whether on crown lands or private property, of not less
than two nor more than 10 per cent. of the gross amount of gold and
silver mined. Fortunately the lieutenant governor was empowered to
fix the tax between these limits, and eYen to grant mineral lands by
order in council, on any terms he might see fit to prescribe.
I presume the experience of a single summer has been sufficient to
show the nnwisdom of this law. At all events, it has been repealed,
almost or quite unanimously, at the session of the assembly which
closed a few days ago, (December, 1868 ;) and an act• has been passed
abolishing all royalties, taxes, and duties imposed by any previous
patents, and rescinding all reservations of gold and silver mines contained in previous grants. The fee simple of the minerals is made over
to the owner of the soil, and no reservation or exception of gold, silver,
iron, copper, or other mines or minerals may hereafter he inserted in
any patent fi:·om the crown granting lands sold as mining lands. Exploration for minerals on crown lands is declared fi-ee to all persons, and
actual mining may be carried on upon crown lands, either by the pur- •
chase of the ground as mining land or by the procurement of a miner's
license. The license must be renewed annually, is not transferable, and
authorizes the licensee personally, and not through another or otl1ers,
to mine during one year from the date of said license on any un~old
crown lands within the mining division therein mentioned, and not for
the time being marked or staked out and occupied by any other licensee.
Each mining claim on a vein shall be 200 feet along the vein, by 100
feet on each side thereof, measuring fi-om the centre of the vein or lode.
Companies of two or more persons, who each hold a miner's license, may
stake out·and work additional feet along a lode by the aboye width, in
the proportion of 100 additional feet in length for myery additional miner,
not to exceed 1,000 feet in length altogether, and work the claim jointly.
}fining claims shall be laid out as far as possible uniformly, and in
quadrilateral and rectangular shapes; measurements of all mining claims
shall be horizontal, and the ground included in every such elaim shall
be deemed · to be bounded under the surface by lines vertical to the
Lorizon.
These pro,isions indicate that deep mining is as yet unk~own in the
province. If mining claims are to be bounded beneath the surface by
Yertical planes, then 100 feet on each side of the vein is too little for the
security of the miner. However, all this arrangement of mining under
license is evidently intend~d for individuals without capital, and such
* This account is based upon a copy of the act as introduced by the ministry. I presume
it is the same as that which passed the assembly. The newspapers La,·e not to my knowledge mentioned any import.ant amendments, aud the introduction of the bill was received
by f:l.ll parties with cheers.

RELATIONS OF GO\ERNMENT8 TO MINING.

215

persons cannot be expected to carry on operations to a great depth.
The tendency of the law will be to encourage the purchase of mineral
lands from the crown, since that releases the owner from all necessity
for license, or limitation of claim by a fixed standard of surface measurement. This is a beneficial tendency, unless it goes so far as to lock up
the entire territory in the hands of surface-owners and prevent all
independent .mining. The laws of Canada, as will be seen from these
examples, are fundamentally the same as those of England, modified by
old grants of the crown, and by the leg·islation of the di:fl'erent provinces.
The general character of that legislation hitherto has not been very
favorable to a rapid development of mining, but the new and more
liberal policy is gaining ground, and doubtless the example of Ontario
will be followed by other provinces. The principal reform-a release
of the miners from onerous taxation-once effected, other necessary or
advisable improvements will follow as they are dictated by experience.

CHAPTER XXXII.
CONCLUSIONS.

History gives us a partial explanation of the causes which have made
Germany, ever since the middle ages, the school of the world in the art
of mining. In that country, and we might almost say in that country
alone, has mining been pursued for centuries, comparatively undisturbed
by wars and conquests, and continually fostered by the state, and
assisted by the progressive science of each succeeding age. In laws, in
histories, in her miners' dialect, and, above all, in the not yet oblit,erated
traces of ancient operations, Germany presents to us a complete and
instructive picture of the mining industry of the past, whilst her numerous and well-appointed schools, with their armies of accomplished gTaduates, her local populations of (so to speak) hereditary miners, her wise
and elaborate system of legislatiOn for mines, and her multifarious mannfactures, based upon mining, keep her still the foremost nation of Christendom, if not in every branch of this industry, or in all the step~ of
invention and progress which atteud it, yet at least in its general stability and settled economy, and in its harmonious relations to other forms
of organized labor as -a recognized element in the prosperity of the state.
Spain had once an excellent mining code; but it was based upon an
incomplete science, and upon institutions of labor which have passed or
are passing away; and the Spanish code (familiar to us as the present
system of Mexico) has stood still while the world advaueed. England
bas a vast and productive mining industry; and English statesmen are
not slow to recognize its importance as the foundation of the commercial
power of that country. But the intricacies and local complications of
English law are proverbial, and the mining codes are no exception to the
rule. We can probably cop:y little from England, sa\Te those principles
of common law which we have already. France ha~ the most modern
system, (if we except our own, which is as yet scarcely worthy of the
name,) for the clean sweep of the Code Napoleon did 11ot spare the
ancient regulations which fettered the mining industry of that nation.
But France has unfortunately few metal mines, and her experience can
afford us, therefore, but little light. It is to Germany tbat we must look
for our best models of legislation, as of applied science. No popular
notion is mm e erroneous than that which ascribes to the Germans, as a

.
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people, learning without practical skill and tact; an<l nothing can more
~trikingly illustrate the error of this impression than the manner in which
the Germans have brought to bear upon the art of mining the sciences
of chemistry, mechanics, mathematics, law, and political economy.
It is not, however, by closely imitating the course of any nation that
we can succ~ssfully establish an American system. The one thing to be
studied in all nations is the degree of wisclom with which they have
adapted their legislation to their circumstances; and it should always be
borne in mind that we occupy a position widely different from that of a
state bound by precedents and privileges, and, at the same time, possessed of greater central power than democratic governments can or
should ever acquire. Our American system cannot be a delicately
balanced and nicely administered one: the hoofs of each new party
riding into power would trample such workmanship to pieces. It must
be broad, simple, and, as far as possible, automatic. Our institutions are
110t like philosophical apparatus, closely watched and often adjusted;
they are rather like the ocean, lashed by storms aud swayed by mighty
tides, yet keeping its own level after all, and asking uo man to supply its
deficiency or drain its surplus.
It is no small task to apply the teachings of history and the. examples
of successful states to these new conditio11S; yet it were folly to forget
those teachings, and, blindly disdaining all examples, to blunder forward
in a path where every false step wastes the energies and delays the pro'
gi·ess of a great people.
I think the foregoing analysis and historical sununar~r proves the truth
of certain principles, which harmonize also with the democratic policy
of this country. Among these I would name the following:
1. Tbe assertion of any right of royalty in the precious metals is unfounded in nature, and unwise in practice. The most enlightened nations
hav-e abandoned the idea of anything more than a general supremacy of
tbe state over mining in the interest of the people.
2. The benefits derived by government from the mines must be indirect. No tax for revenue should be laid on mining any more than on
agriculture. Taxes sufficient to coYer the cost of the necessary superYision of tbe mining interest are, properly enough, levied in all nations
except the United States. vVe had a bullion tax, and spent none of it
for the miners; now we have no tax, which is better, at least, than the
former system.
3. The question, whether the government should sell the mines or only
license their working, is to be answered, in tbis country, in favor of the
fir~t alternative, m1less we are prepared to establish and administer a
va~t mining system over our scattered districts. I think the true course
it:l to alienate the mines from the United States as soon as possible, ~md
to do this upon a general and uniform policy, preventing the necessity of
special legislation.
4. The manner of conveying titles to the mines should be so regulated
as to avoid as far as possibJe all litigation in future, and at the same
time enconrag~ mining. l?or, it must be remembered, in surrendering
tbe title to the mines wholly to the patentee, we remoYe that stimulus
to their development which tbe conditions of the pos ' essory title formerly maintained; and we can only rely on the natural laws of supply
and demand to secure the continued working of the mines. According
to those laws, profit limits production, and mining mnst be profitable to
the individual, if it is to be continued for any length of time. Now, passing a title to the miner which is indefinite or ambiguous, and brings him
into conflict with his 1wighbor, is laying a heaYy burden on mining, and
so, without gain to any one, diminishing the product of bullion.
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5. The nature of the property conveyed is such that ordinary measurements cannot always define it. T·h e Spanish and English laws, as I have
shown, invariably bound mining claims by vertieal planes, just as the
property of laud-owners is boundecl. The modern Prussian law does tbe
same thing. But according to the present codes of other German states,
and the ancient codes of all, inclined locations may be granted, witb the
right to follow the vein in depth, without reference to the surface ownership. The .American miners' law is unlike either, and, so far as I know,
has no parallel in history. It comprehends the vein, its dips, spurs,*
and angles, to any depth ; and under this provision, wheu two veins are
found to meet in <lepth, the oldest location is held to be the main lode,
and the other is confiscated as a " spur." . There is no justice in such a
provision. On the other hand, there is no limit in American local regulations as to the distance between parallel locations, which, no matter
how clo~ely they lie together, are presumed to be on different veins until
proyed to be on the same. This state of things both invites and protracts a litigation which is seldom settled except by exhaustion and
compromise.
There are not wanting those who urge the adoption of " square locatiom;; '' exclusively, as the cure for tbese evils. But with such, after mature
reflection, I cannot agree. The great aim of the government in disposing of its mines should be to secure their permanent and systematic
working. To define the boundaries of mining ground by vertical planes
does indeed lessen the danger of litigation, but it also lessens the value
of the claim ; all(l, in most cases, the value thus subtracted ·from one
property is not added to any other. Thus a miner under the Spanish
law loses the right to work his Yein, because at the depth of 600 feet it
passes out of his surface boundaries into the neighboring claim; but the
neighbor is not mucb better off for knowing that 600 feet below the surface
he may find a vein of ore. To the miner who has already reached that
depth, it is valuable; to the miner who must dig and blast 600 feet to
find it, it may be worth nothing. Meanwhile, it is undoubtedly for the
interest of the country that the work should be continued in depth; and
the proper person to carry it on is evidently the one who has commenced
it and prosecuted it thus far. The Spanish precedent I have already
discussed elsewhere, and shown that its effect has not been favorable to
pe.rmanent mining. Eng'land and Prussia present more modern and
plausible systems. Prussia is most <leserving of attention, since in that
country the inclined location has been abolished, and it is natural to
suppose that experience has proved its inferiority. This cannot be
accepted, however, without due consideration of tbe circumstances of
the case. l\fining; has been carried on in Germany for centuries. We
may safely assume that every mining district is thoroughly studied and
known. The local peculiarities of the veins are understood; and it is
not uifficult to locate a surface claim so that it will cover the ground
upon a vein to the greatest depth to which mining can be carried.
Besides, most of the mines are already opened; many of them are worked
under inclined locations of the old sort; and these are not interfered
\Vith.
In the United States, on the other hand, we are comparatively igllorant of the peculiarities of our mining districts, and our mineral·veins
have shown themselves in many, I might almost say in most, cases, to
vary in dip to an extraordinary, degree. The veins of Lander Hill may
be cited. as an example. Some of them dip at the outcrop 60° below the
*The word spur is omitted from the United States law of 1866, but the sweeping recognition in that law of'' mining customs" virtually restores it.
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horizon, and, at a depth of 300 feet, are found to run for a considerable
distance almost horizontally. Only Yery large square locations, tracts
of 40 acres at least, could cover such mining ground; and I consider it
impracticable to grant the mineral lands containing gold and silver in
such parcels, though, no doubt, caipitalists would prefer such large areas.•
For the present stage of mining in tllis country, as for the earlier stages
of mining in Germany, the inclined location must be accepted as the
best for lodes.
But it does not follow that the boundaries of an inclined location cannot be defined at all. They used to be so in Europe, and they may be
so in this country. The location should give the right to acertain distance each side of the vein, so many feet in the hanging wall, and so
many in the foot-wall. When two claims cross in depth, the elder location simply holds its course through the other, taking only so many feet
away, and leaving to the second party the right of way to follow and
find his vein again. If one claim joins another in depth, the two being
branches of the same vein, the elder location takes the whole in depth,
but does not take the " spur" above the junction, except so far as its
.right extends in the two walls. At the same t,ime, the surface location
of veins should be regulated by law, and the making of new parallel
locations close to older ones should not be allowed. Of this I shall
speak presently.
6. Although history abundantly shQwS that mining flourishes best
when the property in minerals is distinguished from the ownership of
the soil, it seems to me good policy for the United States, in selling the
mines, to sell also the surface. In most cases the land will never be
taken up for agricultural purposes, and if the miner does not buy it no
one will. I do not mean that the ownership of minerals shaH go invariably ''rith the soil, but that, where the United States has both for sale,
both should be sold to the same party, who may afterwards dispose of
either as he likes. The present law partially recognizes this policy by
selling inclined locations at so much per acre. Under one interpretation
of this rule, the same acre may be sold over and over again, and, strictly
speaking, not belong to any of the purchasers, since all they receive is
the right to use it for mining purposes.
TJ:le foregoing conclusions will be· better understood in their application to American mining after a brief analysis of the United States law.
For an able commentary upon the law, and the earlier instructions
under it, issued from the -General Land Office, I would refer to the interesting work of Mr. Gregory Yale, of San Francisco, on mining titles
and water rights in California. 1 shall not go minutely into the analysis on the present occasion, since it is rather my purpose to suggest
amendments to the law than to discuss constructions of it.
The first and second sections of the law of 18GG provide for two classes
of miners iu this country. The first section licenses all miners upon the
public domain. They are not trespassers, neither are they owners; they
are simply licensed to mine, under such regulations as may be prescribed by law or agreed upon among tllemselves. 'rhe second section
makes it possible for certain persons or associations to step out of the
class of licensed miners into that of actual proprietors. This section
distinctly applies to veins or lodes only, t and leaves all placer, gulch,
" Let any one attempt to calculate the value of a square location of 40 acres on the Comstock, or Lander Hill, or Treasure Hill, at White Pine!
t A recent decision of the Commissioner of the General Land Office includes placer, gravel,
and cement mines under the operation of section 2. The words of the chairman of the Committee on Mines and Mining, in reporting the bill to the Senate, May 28, 1866, were: "By
tltis bitl it is only propused to dispose of the vein mines. " " " " It is not proposed to
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hydraulic, and cement miners, together with all those who do not acquire
patents to veins, on the broad ground established by the first section.
Nor does the second section make it obligatory upon any person to
acquire a title to the vein of gold, silver, cinnabar, or copper he ma)- be
working under the. general license of the first section.
·The second section declare~ that a diagram may be filed, conforming to
the local laws, customs, and rules of miners, and a tract entered and
patented, together with the right to follow the vein, &c. This, it seems
to me, distinctly conveys the surface ownership to the patentee, together
with the right of inclined location. But the mining customs do not
recognize a surface ownership, Yested in the miner, and hence much
confusion has arisen, since the law leaves the size of the "tract" to be
determined by local customs. Nor is confusion the worst result that may
be expected. Miners will begin to make regulations expressly to influence the subsequent operation of the patent law. It is said that the only
patent thus far issued is one conveying several hundred acres of land,
the "custom" having been, no doubt, conYeniently established for the occasion.
Section third provides, among other things, that no plat, survey, or
description filed for patent shall cover more than one vein or lode. Un<ler
this provision what is the status of a vein existing, but not discovere<.l
until after the patent has issued, within the borders of a certain tract f
If the vein was previously known, then the patent could not issue for
the tract covering i~ and the boun<la.ries of each tract must be so <lrawn
as to e4clude all veins except the one on which the patent is applied for;
but if the second vein is discovered within the tract patente<l, I think
the legal position .i s this: the patentee owns a piece of land, and the
mineral right to one vein, cropping out on the surface within his property.
The United States, which formerly owned both surface and mineral, still
owns all other veins within the tract, except the o.n e patented, a,n(.l under
the spirit of the first section any one may mine upon the other veins,
simply pasing damag·es, not royalty, to the patentee.
Rccommendat.ions.-I have the honor to recommend, as necessary
amendments of the present law, the following provisions:
The size of the tm.ct decided by patent and the number of feet upon
the lode shoul<l be fixed by law, in spite of all conflicting miners' customs.
Vested rights must be adjusted by agreement among owners; but it
should be at once announced that the United States will hereafter
regard the locator of a vein as entitled to claim, sa.y, 200 feet on each
side of the vein; that no other locations subsequently made within that
distance will be recognized as patentable; that subsequent locat1ions
madt' within less than 200 feet of the boundary of tlw first location will
be shorn of so much of their widtl1 on that side, being limited by the
elder locations; that tlJC patentee shall pay to the United States, say,
$5 per acre for his land, and a fee of, say, $10 for each separate vein <liscovered and worked within the tract, after the first Yein, upon which the
-----·--

interfere with, or impose any tax upon, tlte miners engaged in worl£in/( placer mines." The
words of the law are. "vein or lode of quartz, or otlter rock in place, bearing gold, sil'Dcr, cinnabur, or copper" There is no possible construction of these words ·which will include placer
mines, or alluvial deposits, or beds. The Commissioner argues that there are different kinds
of veins, and tht it is difficult to decide how a vein was ormed-all of which does not touch
the case. Amiu all the discussions of geologists about vein-formation, the distinction betwePn
all veins and alluvial deposits has never been disturbed. It is found in the earliel'lt laws, and
is perfectly comprehended by the ordinary miner. The United States law of 186G cannot be
applied to mines of the latter class; it was an experiment, applied only to ''quartz mining,"
and the attempt of the Land Office to extend it ove~ placers, before a single quartz mine has
received a patent unfler it, only tends to bring the whole law into contempt.
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issuance of the patent is based. The right to follow the vein, its dips,
variations and angles should remain unaltered, and all ores found within
30 feet of the vein in the hanging or foot wall should be considered as
belonging to it. In a case where two Yeins cross in depth the elder
location should keep its right to 30 feet in either wall ; if the veins unite
and become one the elder location would take the whole vein below the
junction, b~t not the whole spur above, being restricted on that side to
its right of 30 feet.
It is true that this system would not prevent an collision of interests.
A and B might, for im;tance, locate side by side on parallel veins 400
feet apart, and each might subsequently discover a vein within his tract
11ear the boundary line between them. In working these they might
find themselves close together and liable to interfere. But in such a
case it would at least be only a question between .A and B, not between
them and a score of piratical locators, only intent on mischief; and disputes arising between owners in this way would be much easier to settle
by eompromise than the present class of suits, where one party has
nothing· to lose and everything to gain. Besides, no patent should be
granted until the vein first located is sufficiently developed to show its
course and width. Until that has been done the miner should be content to work under the free license granted by the United States; and
when that has been done the chances of subsequent discoveries of valu~
able and separate veins within 200 feet are in most districts not very
great. In fact, the majority of the" float locations" made under present
customs in the immediate neighborhood of developed vein~ are worthless, except for purposes of black-mail, robbery, and litigation; and if
the privilege of working such subsidiary out-crops belonged only to the
patentee of the vein in the centre of the tract they would never he -\vorked.
Again, the conditions on which the possessory title depends should be
n1ade uniform in all the mining districts; and I am of opinion that in 110
case should claims be held without being worked a reasonable period
every year. The present chaotic state of the practice in this respect is
described by a committee of the Nevada legislature as follows:
In one district the work required to be done to hold a claim is nominal: in another, exorbitant; in another, abolished; in another, adjourned from year to year. A stranger, seeking
to ascertain the law, is surprised to learn that there is no satisfactory public record to which
he can refer; no public officer to whom he may apply who is under any bond or obligation
to furnish him information or guarantee its authenticity. Often in the newer districts Le
finds theie is not the semblance of a code, but 1.1 sin_1ple resolution, adopting the code of some
other district, which may be a hundn'ld miles distant.*

;My predecessor repeatedly urged this point; and in the absence of the
necessary federal legislation the evil has certainly not diminished. I
think the provisions of the "quartz laws" of Nevada county, California,
might be adopted in this regard, with ad"'! antage, as the universal rule.
They require work to the extent of $100 in value, or twenty days' faithful labor, each year, and make the regularly elected and sworn county
clerk or recorder the mining recorder also. The spirit of the law should
be to preveut all parties from holding claims who do not mean to work
them. This is a legitimate sequence of the position in which the United
States law places such parties. They have free permission to mine, 11ot
to "squat," and prevent other people fi'om mining. They should not
treat the mines as their property until they have bought them from the
United States. It is said, "sometimes the miner, having found a vein,
is obliged to wait for capital or for better times to work it." But if be
has a bona fide intention to work he can do as much as will hold his
* For 11 full statement of the;,e evils see the report of the committee, quoted in J. Ross
Browne's report for 1867, page 227.
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claim. The secret of much opposition to such a wholesome proviHiou is
that those to whom the United. States generous~y gives the free license
to mine do not wish to mine, but to speculate. A few men organize a
district, locate hundreds of thousands of feet, pass laws to protect their
"rightsz" and then, by working one or two rich veins, try to attract a
populatiOn anu sell out their claims. The law is not intended to protect
speculators of any class.
Nor should patents be granted on veins not openP-d and tracod . .When
a man has chosen a vein, worked it to the extent of $1,000 expenditure,
and determined to buy it, he is entitled to the special 1)rotection of the ·
second section of the law.
·
There need be no difficulty in executing these provisions. If miners
do not desire to enter the class of owners, they can remain licensed to
prospect and mine on the public domain; but the protection afforded by
such provisions as I have recommended against piratical locations would
make applications for patents very numerous, especially in new uist.ricts.
Nor is tllere any hardship in excluding later locations within 200 feet of
the original one. vVe grant a man the right to own and ''ork a veiu
which he has <liscovered, because we assume that he expended skill aml
labor in the discovery, and that his working will benefit the public. But
these considerations· uo not apply to the individual who makes haste to
follow the discoverer, and "locates" the nearest piece of quartz, hopiug
either to find by chance the main lode, (the discoverer having found by
skill and labor only a. spur or brancl1 of it,) or else to get down to the
vein located by the discoverer, and extract a quantity of rich ore before,
by the slow process of drifting along the vein into his stopes, it can be
proved that he is a trespasser. I could adduce ~any instances in which
men haye sunk vertical shafts to cut a rich deposit which did not belong
to them, and, while they were taking out large quantities of vah1~1ble
ore and turning it into money, coolly said to the real claimant, "Yon ten
us this is your vein: prove it, and we will give it up at once." The courts
invariably demand that kind of proof which requires a connection to be
made between the works of the claimants, either by surface cuts or hy drifts
under ground, and, so far as I know, ne"er award any damages on account
of the ore which the intruder, finally Pjecte<l, may have extracted and
sold "in good faith." The present law gives no grpater security to capitalists than the mining customs, for under the latter a company could at
least locate all the outcrops in its neighborlwod, and so prevent piratical
locations; and that is the most that can be done under the law. The
patent must cover but one vein, but the patent is kept from being made
worthless by interference and litigation only through innumerable surrounding locations made by the patentee I Is this what we call securing
the title of the miner ~
'Vhat are these mining· customs to ·.vhich the law pays such sweeping
respect~ They are edicts passed at 24 hours' notice by mass meetings
of from five to 500 men ; it requires no more formalities to abolish or
amend them than it did to make them-a notice pasted on a door, a
''mass meeting '' next day, and the thing is done. The recor<ls of titles
are kept by an officer called the recorder, not known to the law nor
answeraule for malfeasance in office, except that if he were l\:nown to
tamper with the books in his charge his life might be taken by the party
wronged. The records are kept in a few districts in fire-proof offices anc.l
in suitable form, but more frequently in small blank-books, pocket-bo6ks,
or scraps of paper, stowed away under the counter or behind the flourbarrel or the stove of a store or bar-room. These are not exaggerations.
The title to millions of dollars' worth of property depends on records no
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better cared for than this. The whole record book for the Philadelphia
district, Nevada., was burnt up, and the district "jumped;" and the game
would have succeeded lmt for the unusual circumstance that a second
copy of the records was in existence. If I am correctly informed, this
second copy \Yas only a partial one, and there was a good deal of litigation and trouble, involving some bloodshed, as the 1·esult of attempts to
enforce old claims on oral testimony. The Sheba mine, in Humboldt
county, is another instance (see account of that mine) of the shifting and
~tnrecorded nature of these mining laws.
In regard to the size of claims
and the tenure by which they are to be held, it is !Jest to make one uniform
federal law, overriding these regulations.
I have the honor to recommend also, as an advisable addition to the
law, that the United States deputy surveyor under the act shall be
required to examine whether a mineral deposit proposed to be patented
is a vein or not. If not, the same area shall be d.e eded as before, but
without the right to follow the vein out of the limits of vertical planes
fi·om the surface boundaries. And I recommend in general an extension
of the law to cover placer claims, by providing that such claims may be
sold by surface area, in "square locations." The question of size is not
vital, since it regulates itself. After the United States has once sold
two adjacent properties, it cannot prevent their being united. Hence,
by combination and by differeut purchases, companies will be able to
acquire as much land as the;y desire.
In carrying out any such measures, no conflict with the miners is to
be feared. The law is not compulsory. It simply opens the door to
admit members of the licensed class (which includes all citizens and
those who have declared their intention to become such) to enter the
class of patentees by purchase, (which may include also aliens.) The
motive applied is an improvement of the title. The miners' or possessory title, in spite of its frequently vaunted validity, is not one upon
which money can be safely lent. It is a curious fact that miners can
hardly ever borrow money to develop their claims, while they frequently
sell the claims, undeveloped, for much more than they failed to borrow.
The insecurity of the mining title lies in this: that an absentee owner
or mortgagor is at the mercy, 1st, of the laws which the miners may at
any time enact; and, 2d, of the agent on whose compliance with those
laws his whole title depends. A capitalist in San Francisco lent to a
miner from the interior $10,000 in gold, to help him develop a very
promising· gold mine, and took a mortgag·e on the mine as security.
The miner returned to the district where the property was located,
stopped work for a certain number of days, and allowed the mine to
be "jumped" or re-located as abandoned by a friend of his own. The
friend became, by miners' law, the owner; the two rascals divided
$10,000 between them ; and the capitalist was left to • muse upon the
instability of the "possessory title."
The substitution of a perfect title for this shifting one is a benefit to
ev-ery poor miner. It will ' enable· him to borrow money on his mine, a
much better course than to hurry a sale of it to some speculative company before its value is half determined. The miners will hasten to
avail themselves of the provisions of the law if it is made easy for them
to do so. But the expense, delay, perplexity, and contradictory decisipns which have hitherto marked the administration of it have produced discouragement and indifierence.
The present law is not operating at all; therefore the question of its
benefits can hardly be answered. But I think that such amendments
as I have suggested, together with one more practically important,
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would remove most of the present difficulties in its way. The latter
touches the question of expense. The compensation of deputy suryeyors
under the law is notoriously inadequate, especially in the new and sparsely
settled districts. (See letters included in the chapter on l\iontana.)
The result is that the miners are subjected to extra legal expe11se, or the
work is not properly Clone. In 'Tiew of the fact that new mines should
be encouraged, and that producing mines should bear the expenso (as
they do everywhere else in the world) of the system devised for their
own good, I recommend a bullion tax of one-quarter of one per cent. to
be applied, one-half to the necessary expenses of mineral surveys oyer
and above the present legal fees, and one-half to the maintenance of a
national school of mines, oil the plan set forth in another chapter.

SECTION VII.
MINING EDUCATION.

CHAPTER

X~XIII.

MEANS OF DISSEMINATING INFORMATION WITH REGARD TO MINING
ME1'.A.LL URG Y.

The object of the government in taking measures for the spread of information concerning the mineral resources of the country and the proper
methods for their exploitation is three-fold. The first end served is to increase the confidence of its own citizens in the natural wealth of the country and to augment the credit of the country throughout the world. One
reason why the credit of the United States is so much low·er than that
of othe.r Ilations far less able to pay their debts, is the fact tltat this
nation makes no such thorough periodical exhibits of its sources of
strength as do European states. In other words, they advertise more
.than we do; and their immense statistical official publications have a
fine eft'ect upon their financial standing with the world. A second good
result fr·om the spread of the kind of information alluded to above, is the
communication of vahtable advice and knowledge to the mining populations rendering the business of mining more profitable, and thereby encouraging an increased production of bullion. The third object to be
attained · is the protection of the country against reckless aud wasteful
mining, by the inculcation of sound principles, and the enlightenment
of the miners as to their own best interests. This is not in the nature
of a lesson, forced upon them, but of a boon which they desire and
would gratefully welcome.
The meanR by which the government can act in this important matter
are three: a commissioner, a bureau, and a national school. I shall
briefly discuss the first two, an<l pass to a more detailed consideration
of the third.
The provision or' Congress, under which Mr. J. Ross Browne and
myself have served, was certaiuly a measure of great benefit, so far as
it 'Yent. No one can <leny that the two reports of 1867 and 1868 throw
a great deal of light npou the previousl.Y obscure and almost fabulous
subject of the mineral resources of the countr,Y. The eagerness 'vitll
which the.Y have been sought for by the citizens of all the States, exlmusting the official editious, and justifYing the publication of editions
by private houses besides, is a proof of the estimation in which they
are held by the people. Both those reports, an<l the present one, were
too much occupied with a presentation of the resources of the country
west of the Rocky mountaius, and of the general condition and prospects
of the mining industry, to leave Rpace for the discussion of topics more
directly instructiYe to the miners themsel \·es ; but if the work is continued, future reports ma;r deal with such topics, and no doubt considerable good would arise ti·om the discnssiou. But while mauy thi11gs which
the commissioner attempts to <lo arc necessary to be done, I do not think
that he can cover the whole ground. He cannot receive an<l reply tu
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letters from miners who desire advice; he cannot serve as a medium
for exchauging information. To do that, he must have clerks and a
bureau. Now there are many reasons which make a national bureau of
mines desirable, and, in default of any better means, necessary; but I
am decidedly of ·opinion that the duties of both commissioner and
bureau, and a great many more beside, could be best and most economically performed by a national school.
To this su~ject I have given much attention, and I deem it one of the
most important that can be brought before Congress for consideration.
All attempts to enlighten our miners, and preserve from waste and ruin
our mines, will be but partially successful, unless we can establish a
living and progressive agency of intelligence in their midst. The advantages to be gained by the creation of such a school as the bill of Senator
Stewart, introduced last year, proposes, may be enumerated as follows:
1. It would give us the· right kind of scientific engineers and metallurgists. The excellence of many foreign schools is acknowledged, and
numerous American students attend them to obtain that education in
the arts of mining ancl metallurgy which they need to practice at home.
But, while the principles of theoretical science remain everywhere the
same, all questions of the best modes of applying those principles vary
with circumstances. The economy of different methods and processes
is so intimately connected with the price of labor and fuel that the process which is the best in one country is cast aside in another. It is a
severe requisition that we make upon a young graduate of a foreign
school of mines, when we ask him to adapt his acquired science at once
to our widely different circumstances. Every such graduate has to
reconstruct, alone and for himself, the whole art which he has learneda work requiring genius as well as intelligent perseverance, and one in
which many men fail, who, if they had been educated in the region where
they were to practice, would have been respectably antl deservedly successful all their lives. A school of mines would speedily give us a settled
and digested American science of mining awl metallurgy, and the
reproach that has been cast upon science would pass away.
It is undeniable that many of tlwse now engaged in mining sneer at
educated engineers, the graduates of foreign schools. This contempt is
partly j nstified by the failure of foreign engineers and metallurgists to
adapt tbeir ideas to our conditions; l>ut it is mainly unjustifiable. :Many
charlatans have imposed upon the credulity of the public by parading
the names of foreign schools-like that Iser1l>eck, who professed tO'!"lractice upon black rock ores tbe " Freiberg flux process;" but that. is no
reason for despising really well educated meu. Another g1·eat cause of
this feeling is t,he fault of the public. \Vhen American (or foreign) ,ymmg
men come here from the schools of Europe to take part in . mining, the
true wisdom is to give them subordinate positions at the mines,. where
they may gradually learn the new conditions of the problem, and :fit
themselves for higher positions. They are generally good surveyors.
assayers, and draughtsmen. But the general rule has been to take such
young and inexperienced men as superintendents, or~ worse yet, send
them as experts, to inspect totally uudeveloped mining lands, and say
whether they will "pay dividends on judicious investment of capital.''
Now, of all the branches of knowledge in the world, this one of prophesying the futm·e of a uewly discovered mineral deposit in a newly opened
territory is not and cannot be taught in a school. It requires the basis
of a. thorough education, coupled with years of field experience, and a
familiar acquaintance with the locality examined. Besides, men fresh
from countries where ores are worked much more cheaply than here,
R. Ex. Doc. 54--.15
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'vould naturally be tempted to consider veins "highly promising,'' or
''very rich," which were only so according to foreign standards. 'l'heir
flattering reports once made, their services were no longer needed;
and. unskilled overseers proceeded to waste what little chance of profit
there might be in the case. No wonder that when the mistakes of
scientific, but not practical, and practical, but not scientific men are
heaped together upon the head of science, they seem to cover her with
shame. But all this arises from the notion that there is something
recondite and approaehing sorcery in the sciences of geology, mineralogy,
and metallurgy. In fact, seience is merely knowledge, and knowledge is
power. Let every miner han~ a clutnce to hear lectures and witness
experiments iu the sciences which interest his calling, and he would
eonceive for science a true respect, equally removed fi·om the vulgar
superstition on the one hand, and the boorish contempt on the other,
with whieh she is too often regarded. Then our thoroughly trained
.American engineers would be received with confidence by the people,
aud they would justify that confidence by inaugurating and maintaining
reforms in mining and metallurgy, increasing both the gross product and
the net profit of our mines, and securing the future by wise forethought.
None of the objections urged against foreign schools hold good against
a national school among our own mines.
2. lt would serve all tbe purposes for whieh a commissioner is now
appointed. The work of compiling statistic~ and other information for
tlle usc of Cong-ress and the people is ex.pi'essly turned over to the faculty
of the school by the terms of the bill; and their annual reports would no
doubt be more valuable than the opinions and statements of any single
mau. The professors are also enjoined to travel through the mining
districts, and address popular and instructive lectures to the minersboth parties gaining by this aequaintanceship.
3. lt would serve till tlle purposes of a bureau or department of mines.
The delays and difticulties which have arisen in the administration of
the mining law by the General Land Office suow bow hard it is to manage
such matters at such a distance. li'or an industry so constantly progressive as that of rniniug, the best kind of bureau is a school; because that
remains always in vital connection '''ith the people, hears of the latest
improYcmcnts, tries experiments, publishes results-is, in short, in sympatlly witb the work for \rhich its pupils are trained.
4. It would tend to unite diffcrmJt ::;ccti.ons of the country, the mining
interests of whicb are U0\1 separate and isolated. 'rbe interests of miners
are alike. The miners in Oregon and in New J\f.exico are wrestling with
essentially the same problems as those of Uolorado and Carolina. What
tllcy need is one central point to which all experieucc shaH gather, and
±hnn which light may radiate to all. ~'he scieutiti.c colleetions, apparatus
and .library of such au j ustitutiou would be worth more to the country
thau. a score of inferior ones, eosting in the aggregate ten times as much.
This.is one reason why tlle work caunot be left to private enterprise, or
St~rte liberality. No one private or State scllool can command the support
aucLeollcet the experience of all the mining communities. Vor that, a
national . school is required. It has been shown by experieuce in other
cotultries tllat such a selwol, devoted to the mining sciences only, and
maintained by the state, has a, po1rerful influence on the productiveness
. and permanence of the mining industry, w bile a, mere department in some
.institution of learning, or a selwol smothered in a capital, a'ray fi.·om the
_miuing- r.e gious, has nm·er beeu found to affect so widely the actual work
of mining,. although, no doulJt, such cndovnnents do much good. Let us
lm~e ns lllitny_private schools, State schools ancl college schools as can
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be supported; they will all succeed the better for the existence of that
of which none of them can take the place-a national school among the
mining regions. I no not underratP- the advantages of private schools.
On the contrary, I highly esteem them and rejoice in their prosperity.
The school of Columbia College, New York, the Sheffield School of New
Haven, the Rensselaer Institute at Troy, the Massachusetts Institute of
Technology, the Pardee scientific department of Lafayette College, Pennsylvania, have all given considerable space to mining and metallurgy;
and the first is devoted entirely to the branches of theoretical and applied
science which relate to the extraction and beneficiation of useful minerals.
Now there is work enough in the United States for twenty local mining
schools, one in every State or Territory where mining is carried on; but
there is neither room nor need at present for more than one national
school, to stand in the midst of all local institutions, to concentrate and
utilize the efforts of all. Such a school would simply take the place of
the foreign academies to which our young men are now obliged to go,
after they have learned what can be taught them here; and as soon as
it shall thus ~ecome possible to complete a thorough course without the expense
of a foreign residence, mtr mining schools, great and small, would have twenty
students where they now have one.
5. Such an institution is more and more urgently needed every year,
because the difficulties of mining in the Pacific States and Territories
are constantly increasing. The steady annual decline of bullion product
is partly due, as I have elsewhere remarked, to this cause. An average
uniform product is only to be attained by a system of mining which does
more than merely extract the richest ores and then abandon the mines.
It is a significant fact, that the largest part of the bullion from lodemining this year comes from the same mines that furnished it last year,
and the year before, and the year before that. Mines like the Eureka
of Amador, and the Eureka, North Star, Empire, and others of Grass
Valley, would be much more common if skill and wisdom were more common among miners. Individual enterprise might in time correct this
evil; but it has not yet done so, and we ca.n not afford to wait for so slow
a reform nor to pay its frightful cost. The very extent of our miuing
territory is a fh,tal inducement to avoid rather than to overcome the growing difficulties of the work. It is so much easier for ignorant men to try
their luck on virgin grouud than to continue the exploration of grouud
already open, that in the absence of an organized effort to enlighten tile
people on this su~ject, we may expect to see our -vast miuing fields overrun and pillaged before an earnest and systematic development is undertaken. The pra.isewortlly eftorts of single men to stem the tide are
almost insignificant in comparison with the general tendency. One might
as well expect the Indian to commence stock-raising while tile prairie
swarms with buffalo. He cuts out the hump and the tongue, thrmYs
away carcass and hide, and laughs at all notions of economy and industry. A despotic government would stop this waste by arbitrary measures; hut the democratic policy of moral suasion by education is at onec
more feasible and more eft'ectual.
6. An objection has been advanced which is plausible enough to merit
a brief reply. It is said that the government is not called upon to iutm·fere, simply because individuals are not successful in mining, any more
tlum in case of depression in any other business. This objection confound" the distinction between individual and. national loss. In point of
fact, I think that individuals or companies have lost less money irt
mining this year than last, and less last than the year before. Mining
is regulating itself according to the laws of self-interest. Those who are

228
1

RELATIONS OF GOVERNMENTS TO MINING.

not making money for the time being stop; only the best mines will b~
worked, and those only in such parts and for such periods as will secure
the quickest and largest dividends. It is safe to say that not more than
one-quarter of this year's bullion product has been obtained at a profit
over and above costs; while, balancing the whole yield against the whole
outlay, there is no profit left. The tendency of individual enterprise is
naturally to abandon all the unprofitable mines, thus reducing the yield
to one-quarter of it-s present amount-a reducti.on which could not be
wholly compensated by robbing newly explored districts of their surface
ores. It is the country, not individuals, that loses by such a course;
and any measure which promises to encourage individuals to persevere,
and offers them the means of obtaining that exch~tnge of experience
anil impartation of knowledge which will render their work (so important
to the country) profitable to themselves, is worthy of serious attention.
It is a measure of national policy, not a" governmental interference."
The value of a national school of mines beiug acknowledged, it
becomes a question of importance where it shall be located. ·That it
ought to be, as the hill of Senator Stewart provides, west of the Rocky
mountains, is evident from the following, among other reasons: It is the
gold and silver miuiu.g industry which needs support, is most closely
connected with the nation-al credit and welfare, and gets, at present, the
least aid fi·om any quarter. The government does not own the iron and
copper lands in the east, and is not directly interested irr their product.
Yet they are protected while gold and silver are not, nor can be, except
by such a measure as this. Besides, the older States are better provided already with educational facilities.
Again, the Pacific States and Territories have, and will continue to
have, a large and growing population interested in mining; they
will furnish numerous students to such a school, and the school in
retul'n will gain in efficiency by its location in the midst of the mining
districts. This is indispensable, if the provision requiring the professors
to travel every year among the mines is to be made effective. A miners'
meeting, held at Nevada City, near Grass Valley, last summer, passed
the following resolutions, 'vhich, I think, express very clearly the substance of thjs matte~·· :
Resolved, That we cordially recognize the importnnce .to our mining industry of a national
school of mines on the P>tcifio slope, substantially upon the plan advocated by the Secretary
of the Treasury and J. Ross Browne, late United States commissioner of mining statisties,
and embodied in the bill now before the United States Senate.
Resolved, That such a school, to exert its full met\sure of influence and achieve complete
success, must be situated in the immediate vicinity of mining and metallurgict~l operations,
so as to combine the benefits of actual practice with those of scientific. instruction; and
that we will not, so long as this fundamental condition is fulfilled, embarrass this important
measure by the assertion of particular local interests; and we call upon the miners of the
Pacific States and Territories to support the plan iu a similar spirit of liberality.

r

The choice of location is wisely left to the uirectors of the institution.
I venture to suggest that for the first year or two no permanent selection
need be made. The erection of buildings would entail a considerable
expense, which might better he avoided at the outset. Hegarding the
enterprise as an experiment, (however our hopes for its success are fortified by reason, analogy, anu history,) I tlliuk t.hat place should be chosen
for a commencement which offers the best advantages fo·r the time being,
such as accessibility to students, neighborhood of well-managed mines
and reduction-works, and cheapness of livil1g.
The abolition of the bullion tax raiseR the question, how the school is
to be supported. Before considering this, I would say a 'vord or two
concerning the probable expenses of the enterprise. The bill in its pres·
ent form (see report of J. Ross Browne, 1868,) c"ntemplates a large
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expenditure at the outset. This might, no doubt, insure an earlier
maturity, but it is not absolutely necessary. As I have already suggested, the cost of permanent buildings may be avoided for the present,
by a temporary location and employment of cheap or hired buildings.
It ~s not necessary to make illstructil{).n absolutely free. The national mining school of Saxony is managed upon a compromise system. The students
do not pay all the expense, but they do bear a part of it, and the government supplies the deficit. In the present instance, an equitable and
acceptable arrangement is not difficult. There are certain expenses, such
as the salaries of the principal instructors, procurement of collections,
library, &c., which are necessary and constant, whatever be the number
of students. There are other expenses, which vary with the number of
students, such as the cost of laboratory acoommodations, the salaries of
assistants, etc. It seems fair that mo-derate fees should be received from
the students, to cover expenses of the latter class; and as the number
of students increased, these fees might amount to such a sum as materially to reduce the proportion paid by the government. The directors
should fix these charges with care, low enough to offer no hindrance to
any who desired the benefits of instruction, and high enough to cover
the variable expenses alluded to, and to insure appreciation of the privileges offered. Even aside from the saving to the government, I think
this plan would increase the efficiency of the school. The sum of
$100,000 currency, judiciously expended, would be sufficient, in my opinion, to put the school in operat.i on with the most necessary collections,
apparatus, &c.; and the annual cost of maintaining it (apart from the
erection of buildings) need not exceed that amount, the expenses incident to the increase of students being covered by fees. I recommend
that $100,000 be appropriated for this purpose for the first year. Subsequently, perhaps some acceptable plan could be adopted, by means of
which the mining industry itself might bear a portion of the expense.
A bullion tax of one-eighth of one per cent. would cover the whole, and
be an insignificant burden, besides affording, what is now lacking, a
ready indication of the prosperity and productiveness of the mines every
year. If the Sutro tunnel is constructed by government aid, a portion
of its revenues might be annually set aside by law for this purpose; but
for the present an appropriation is the most direct means. I believe the
nature of the object would justify this in any event; but it is especially
reasonable in view of the fact that consiUerably more than a million dollars has been paid by the miners within the last four years, in the shape
of a special tax on bullion. In view of the whole relation of government
to mining, discussed in a. former chapter, I claim that such a tax is only
justified when its proceeds are applied for the benefit of the mining
industry ; and hence the appropriation askecl, for the establishment of a,
national school of mines, is but a slight return for the extra burden
which bas been imposed upon mining.
In conclusion, I would urge the importance of immediate action upon
this subject. It will be at least a year before the school, on the most
moderate scale, can be put in operation, and the necessity for it grows
stronger every day. If we delay until threatened evils are actually upon
us, if we allow our country t~ recede from her. foremost position among
mining nations, we cannot excuse ourselves. On the other hand, a timely
support to this industry will strengthen the hands of others, stimulate
the settlement of our vast territory and the organization of stable communitie.s upon it, and secure the future material progress of the country. 1
The history of the world proves that all nations eminent for profitable ·
and permanent mining have employed two agencies for success-a
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national mining code and a national mining school. These the United
· States must ha·ve.
I append accounts of several European schools, which will serve to
show the nature and compass of their activity. The schools of London,
Schemuitz, Leoben, Fablun, and other places also deserve attention; a;nd,
in fact, a thorough study of the organizations of foreign schools should
precede the adoption in detail of a plan for our own. Such an examination is provided for by the bill of Senator Stewart, establishing a national
school of mines.

CHAP'rER XXXIV.
THE FREIBERG SUHOOL OF MINES.

BY BENJAMIN SMIT.I;I LYMAN, OF PHILADELPHIA.

In view of the probable establishment before long of a national school
of mines in America, it is worth while to look at similar schools in other
countries. The following account of the Freiberg mining school was
published five years ago, in a newspaper not specially devoted to mining
inter:ests, and has long been out of print. Few important changes there
have taken place since then. The younger Weiss bach bas become professor of mineralogy in place of Breithaupt, and has from illness been
compelled for some months past to interrupt his teaching. The number
of Americans at the school has greatly increased, and was 35 a year ago,
and is perhaps even greater now.
It would be well if former students of the Berlin and London mining
schools, or of those at Clausthal, Liege, St. Etienne, Prizibram, Schemnitz, Leoben, and elsewhere, would likewise give the American public
some account of these institutions.
The Royal Saxon Mining School, or academy (Bergakademie.) now 97
years old, is situated at Freiberg, 25 miles southwest of Dresden. It is
surrounde<;l for miles by mines, chiefly of lead and silver, that have been
worked for 600 years, and is within two or three miles of two large
smelting works. Freiberg is a town of 17,000 inhabitants, and bas recently been connected with Dresden by railroad. The smelting works
near Freiberg and some of the mines belong, as well as the school, to the
government, and the rest of the mines and furnaces throughout Saxony
are thoroughly under government control, so that not only are very good
opportunities given the students of visiting the mines and furnaces and
of working practically at them for their instruction, but the oversig·ht
of all these works, in the interest of their proprietors or of the government, gives permanent employment of many grades and kinds to Saxon
graduates of the school.
There are about 140 students at the academy; less than half of them
are native Saxons.
State students.-About five~sixths of the native students receive aid
from the government; that is, they pay only $37 (American money)
yearl;y for tuition. In return, they are required to pass examinations an,d
are carefully watched over in their studies ; and they bind themselves
not to settle outside of Saxony after graduation without paying all that
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has been remitted to them by the government on the score of instruction
or otherwise.
Admission to the school.-Free State students, as they may be called,
must apply for admission to the school as early as the end of February;
they must show by their birth certificate that they arc between the ages
of 16 and 23; they must bring a physician's testimonial of health,
strength, and soundness, and a certificate of vaecination; they must
bring written testimonials of their good character up to the date of their
application ; if under age, they must bring a certificate from parents or
guardian of approval of the application; their previous education must
fit them for the profitable pursuit of the studies they desire to pursue,
and in the absence of satisfactory certificates to that efl'ect from certain
public institutions they must pass an examination. This examination is
about equivalent to thatrequired for admission to Harvard College, and
includes algebra and geometry, equations of the first and second degree,
stereometry, plane trigonometry, and theuse of logarithms. Some facility in drawing, and a good, neat, legible handwriting-, are also required;
and some knowledge of French and English is considered an advantage.
If the applicant comes from a school where Latin is not taught, the examination in this is omitted, but that in the mathematical and practical
branches is made the more striet.
Preparatory 1nining course.-Aftcr a satisfactory examination of this
kind, the student bas to spend four months in following a pTepara.tory
practical course at the mines. For the first four -.,yccks he must spend
at the miues four six-hour shifts each week, and for the rest of the course
five a week. The first eight weeks are spent on the mechanical preparation of the ores ; the next six in 1wactical work of different kinds in
the mine, such as drilling and hammering btone; one week in seeing how
the ore is raised from the mine ; and from one to two weeks in observation of the various timbering and masonry work in the mines. During
the course the student is helped to information in every detail by the
overseer of the mine or his subordinates, and a report is m:.Hle out
monthly to an appointed academical instructor of the ~tutlent's regularity, industry, zeal, and belmdor. Tbe . tntlcnt must also hand i1l, every
month, to the same instructor, a complete journal of his <1ai1y work, its
object, and what he has been taught about it, as well as his own obsen-ations. At the same time he has to pursue at the school certain preparatory studies in mathematics and drawing. Neglect of the duties during
this course, or a betrayal of physical unfitness for the fatigues of a miner's
life, may yet prevent the student from entering the school. But if the
course is satisfactorily finished, he bas to spend the remaining time
until the beginning of the academical lectures in getting generally oriented in regard to the mines by visiting them under the special direction
of the aforementioned instructor, and from time to time in his company.
Those students who have already ·w orked a year practically in mines are
excused from the practical preparatory course, but not fi·om at least two
months of this geuera1 orientation.
Prepara.tory metallurgicc£l course.-There is also a preparatory metallurgical courRe that must be attended in the long Yaca.tion by those students who wish to hear the lecttu·es on metallurgy the following year.
This preparatory metallurgical course begins about the first of August
and lasts four we(-'ks. The students meet every morning at six or seven
o'clock at one of the smelting works, and have to write down, at the clietation of an instructor, a detailed description of the ·different metallurgical processes and operations. The rest of the morning is spent in visiting in company with the instructor the different parts of the works.
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Each student must hand in, weekly, to this instructor a. journal, containing not only the dictations but original observations and explanatory
drawings; and this journal is handed in at the end of the course to the
professor of metallurg;y.
.
·
Academical instruction.-The students are encouraged to continue their
visits to the mines and furnaces near Freiberg throughout the year, especially on Mondays, when there are for that very purpose as few academical
exercises as possible; and in the vacations they can make excursions to
more distant works. The most deserving of the students receive state
aid for the longer excursions, and so travel into distant countries in the
long vacation. In the spring and summer the professors themselves
occasionally conduct excursions of a half .day or a · whole one, or of two
or three days, to furnaces and mines, and to points of geological interest,
and they sometimes make a long vacation journey with a few students.
The academical lectures are given in yearly courses that begin on the
first 'ruesday of October and end with the last week of the following
. July, with vacations of about two weeks at Christmas, Easter, and Whitsuntide, and with pretty frequent single holidays. The number of years
to be spent at the academy by a student is not prescribed, but is commonly three or four. The student is also free to clwose the courses of
lectures that he will attend; l>ut he must make known in writing at the
beginning of .Tunc his choice for the following year, and that choice
must be in accordance with the :fiual examination th~.tt l1e intends to
pass, and with the progressive nature of tl1c studies themselves.
The students nrc obliged to take notes of the lectures and their accompanying· practical exercises, and to exhibit a journal of the same from
time to time to the several professors. During eaeh courHe of lectures
there is now aud then a recitation in order that tue professor may know
the success of his lessons and tbe diligence of Iris pupil~. At the end
of July a public yearly exam·i nation of the students all together is made,
and at this their journals, exercises, drawings, and the like are aU
exhibited as proof of their industry. 1'his is, however, a. parade or
exhibition rather than an examination. If a, Rtudeut wisl1es to leaYe
the academy, he must announce his intention, and he may lt::we a testi. monial. At the end of the whole course of studv the ~:;tudeut who wishes
to enter the service of the state must pass the·· state examination, as it
is called.
State e.xmnination.-The st,a.te e'Xaminat.ion takes place in October, but
notice of intending to pass it must he given before the end of June.
Not more than three caudidates are examined at once, and the examination is open only to the students a.m l certaiu officia1s, and to the relatives
of the camlidates. The examination is of four ki11ds: for those who
wish to become miners, surveyors, constructors, and metallurgists.
The miuers are examined in mineralogy, geology (with ore deposits,)
m.iniug, elementary mcehanics, bookkeeping, mining law, general snryeying, physics, drawing. They must show, too, that they ha ....-e diligently
followed the courses ou practical sun'cying, general chemistry, metallurgy, and civil architectlue. In default of such showing they must be
examined in these brauches.
The sm·yeyors arc examined in general and special surveying, mineralogy, but only in the most important characters, geology, ore deposits,
mining la,v, drawing, physics. ~J:'hey must bring) too, good testimonials
of tlwir attcmlauce on the courses on mining.
The constructors are cxamiued in mining, physics, civil architecture,
bookkeeping, general snrTeyiug, drawing, higher mathematics, elementary mechauics, coustruction of machines. They must have heard, also,
the courses on general chemistry, metallurgy, mineralogy, and geology.

RELATIONS OF GOVERNMENTS TO MINING.

233

The metallurgists are examined in theoretical and analytical chemistry,
dry and wet assaying and blow-piping, metallurgy, physics, mineralogy,
elementary mechanics, mechanical preparation of ores, bookkeeping,
drawing·. They must have heard the courses on geology, civil architecture, mining law, and mining.
The candidates of all kinds must bring to the examination large
drawings already·made. One day is spent in making the oral examination in the different branches. On the second day is made an examination in drawing, principally in sketching after the models or after oral
descriptions; also in writing short original papers on given subjects, to
be finished in a short time, in connection with the performances in drawing. The third day is given to an examination of the metallurgist in
practical assaying. :Moreover, the candidates of all kinds must have
handed in before the end of September a paper on a subject that has
been given them at the time of their announcing their intention to stand
the examination. The examination in each branch is declared "excellent,"" good," or" satisfactory;" and if ''satisfactory" is not obtained
in a single branch, the candidate cannot be admitted to the practical
course, but may try the examination again the next year.
Practical courses.-After the State examination, those who wish to
practice their profession in Saxony must spend a whole year in practical
work at the mines, or, if they are metallurgists, at the Royal Smelting
Works. During the year at the mines they must practice all the different kinds of work, from the lowest to the highest, including that of overseers, two, four, eight, or twelve weeks at a time. They must go daily
to the work, and remain at it during a full shift; and are paid for their
labor $1 12~ a week. They are required to hand in monthly a brief
journal of their daily work. They must not ·turn their attention to other
branches of study or work than that they have selected; but they may
be allowed, from time to time, to visit other mines when something
special is to be learned of importance. Those who wish to enter the
service of the Royal Smelting Works must work there half a year at the
practical metallurgical operations, and another half year at the work of'
the difterent officials of the establishment. They must remain daily ~t
the furnaces from six in the morning until four; they are paid at the
rate of $1 12~ a week. If their work does not prove satisfactory, they
are dropped fi.'om the employment of the government, and sent away
from the furnaces. Those metallurgists who do not wish to join the
service of the Royal Smelting Works are not allowed to spend more
than eight weeks in practical work at the furnaces, and receive no pay
for their work.
Subsequent employment.-Three of the best metallurgists are selected at
the end of the year's course, in case their services are required, to assist
the officials, and to continue at the furnaces as before. The others may
receive permanent employment elsewhere, and, while waiting, are paid
$1 121- a week; or, if t,h ey must wait long, or are especially deserving,
$1 50 a week.
Those who wish to practice the profession of surveying must, after the
state examination and the year's practical work in the mines, perform a
given trial piece of surveying, lasting several months and testing thor~
oughly their professional capacity. The rest at the end of the year's
practice are employed in various mining or geological matters, according
to each one's special fitness, until some permanent position is found for
them. Those who intend to study law at the university after their mining studies must ar.nounce this intention before entering the mining
academy, and must pass, either before that, -o r after leaving the academy,
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the ordinary examination for admission to the university. They are not
obliged to go through with the year's practical work after the state examination.
Independent students.-The students who receive no aid from the government have to pay from$ 7 50 to $22 50 for each course of lectures, besides
ari annual fee of $11 to the academy; so that an industrious student of
this class has to pay commonly $75 or $100 a, year for his instruction.
In order to be admitted to the academy, these students must be more
than 16 years old; they must bring testimonials of good character up to
the time of their coming there, as well as testimonials of fitness to pursue the intended academical studies; and if they are Saxons, they must
bring their birth certificate. They are allowed to take part, if they
choose, in the practical preparatory mining and metallurgical courses,
and in the recitations and other exercises of the course, as well as in the
yearly and state examinations; but those preparatory courses and the
state examination must be specially paid for. These students are also
allowed-two at a time-to have a practical course of eight weeks at the
smelting works. Before leaving the academy they must announce their
intention to do so, and they may have a testimonial to take away with
tl1em.
.'1'/w prtifesaors.-There are 13 academical instructors, and they give in
all 33 courses. They receive themselves the money that is paid for their
courses by the students. l\lost of the instructors hold also other positions under the government connected with the mining or metallurgical
interests of the state.
Breithaupt gives the courses on mineralogy, on crystallography, and
-on the paragenesis of minerals.
W eissbach gives two courses on elementary mechanics, (one general, the
other with reference to mining;) a theoretical course, and a practical one
on the construction of machines, and a course on general surveying.
Gaetzschmann gives two courses on mining.
Von Cotta gives a course on geology, one on paleontology, and one on
ore deposits.
Scheerer gives a course on theoretical chemistry; one on practical chemistry,( qualitative analysis, and preparations;) one on analytical chemistry,
and one on the metallurgy of iron. The last two chemical courses are
accompanied by practical exercises in the laboratory.
Junge giYes two courses on mathematics~ (one on cubic and undetermined equations with alligation, progressions with interest, plane and
spherical trigonometry, analytical geometry; the other on the elements
of the differential and integral calculuses with their applications, and
the principles of hjgher mechanics; one on descriptive geometry, and
one on practical surveying. · The last is accompanied by practical exercises in the mines and above ground, and in the plotting room.
Fritzsche gives a course on metallurgy, one on assaying by the dry
way, and one on assaying by the wet way. The courses on assaying are
accompanied by practical exercises in the metallurgical laboratory.
Heuchler gives a course on civil architecture, and the instruction in
drawing.
. Kressner gives a course on mining law, and one on mining business
style of writing.
Richter gives a course on the blow-pipe, accompanied by practical
exercises.
Proelss gives instruction in French.
Albin Weissbaclt (the son) gives a course on physics, and one of practical exercises in mineralogy.
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Gottschalk gives instructions in bookkeeping.
The buildings a,nd collections.-There are three buildings ocCUJ)ied by
the academy; the principal one, the metallurgical laboratory, close by,
and the chemical laboratory, at a distance from the other two. The principal building contains three lecture-rooms, a large mineralogical collection, a geological collection, a collection of machine models and a shop
for making them, a large library, a shop for the sale of minerals, the
dwelling of the superintendent of the academy, t.hat of the janitor, and
a few other rooms, including the academical prison. The metallurgic-al
laboratory building contains laboratories for dry and wet assays, and for
the blow-pipe practical exercises, a large room for the office work of the
surveying exercises, and a lecture-room. The chemical laboratory building contains, besides the laboratory, a lecture-room aud the dwelling of
the professor.
The mineralogical collection is open to the students two or three days
in the week; and, as the minerals are mostly in drawers, these drawers
are openeu for the stuuents by one of the mineralogical professm·s. A
separate sma11 collection of, say, a thousand specimens of minerals is usue
for the course of practical mineralogical exercises, and the students are
allowed to handle them freely.
Admission to the geological collection can be obtained at almost any
time, anu also to that of machine models.
The library is open twice a week, and books can either be consulted
there or taken out and kept several weeks.
The discipline.-The academy, under the finance department of the
state, has now its own police and its own criminal court, and punishes
violations of its own laws; and its discipline extenus over all the students
without exception.
Its laws forbid to the students immoral behavior in general; noise
in the academical buildings during the lectures; gaming and drinking
bouts; disturbance of the public quiet; large meetings, for pleasure, or
fencing, or anything else, without special leave; extravagant living and
accumulating debts; fighting; challenging; duelling; uefamation ; negligence of studies ; encouraging others to negligence ; neglect of the
regulations about visiting the mines or furnaces; neglect of the special
directions of mining or furnace officials; walking alone in the mines;
firing off the holes drilled for blasting; selling minerals; _injuring anything in the library, collections, or laboratories.
The punishments are reprimanding, either by an instructor in the name
of the rest, or in the presence of the teachers' meeting, or in presence of
the academical court; reporting to parents or guardian; setting tasks
for whole or part of the vacations; imprisonment from one uay to a
week, or from one week to four, either during the daytime only, or day
and night; withdrawal of state aid in whole or in part, temporarily or
permanently; threatening of advice to leave the academy; advising to
leave the academy, either for a time or forever; expulsion from the
academy and town-either simple expulsion, or expulsion together with a
public announcement of it. Moreover, a combination of several of these
punishments may be inflicted. Behavior at the academy may also aftect
the future position of a student who enters the service of t.he state.
The students are allowed to have societies n,mong themselves, provided
they are not for political purposes ; and the chief officer of each society
must rep01·t to the academical authorities a list of its officers and members, and state its place and time of meeting. There are three such
societies.
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American and English st~tdents at Fre·i berg.*-The following list, compiled from official records, includes all Americans and Englishmen who
studied at the Freiberg academy from its foundation in 1766 to its centenial, 1866. It will serve not only to show to what extent these countries are indebted to Saxony for the education of their sons, but also to
expose the swindlers who pretend to come from Freiberg. 'rhe absence
from this list of the name of au;y American or Englishman who claims to
have studied at the academy before the year 1866 will be conclusive
proof of the falsity of his claim :
Name.

Year of
entrance.

Country, as given 'lot entrance.

~---·------------- --1-------------- 1----

J. Hawkins .••••...••••.•.••..••••....... England ..••••....••....••.•...
A. Champerno·wne .••••••••••....•......•. England ......•••.•...... ·····Thomas Harcker.... • • • • . . . • . • • • . • • . . . • • • . England ...••.........•....... _
Thomas Weaver .•..•.•. - .... -. · • · · · · ·-- • · '!9nnggl ~nndd -. ·. ·. •. -. ·. ·. ·_ ·. •. -. ·. ·. ·. ·. ·. •. ·_ ·_ .· ·. ·. John Hailstone ............••••••......•.. .c. ..
John Coke ................................ England ....•..•.••............
George MitcheL ••..•••••.•...••..•... ···- Ireland ...•••..•••....... -····George Tuthill ...•...•.••.•.............. England .••••..........• ······Thomas 1:-Iolland .......•................. _ England ..••.. _............... .
Robert Jameson . ..••...••....•••........ _ Scotland ..•.....•.....••.......
John Henry Vivian ....................... England ............••.....•.. .
Wm. H. Keating......................... United States, ;Philadelphia) ....
S~ephen de M?ruay ..•••..... :. • . . . • . . • . . . England ...............••......
R1chard G. Killaly...... .. ............... 1 Ireland ..........•••....••.....
Aristides de Mornay . . . . . . . . • .. . . . . . . . . • . . England ....................
Alex. de Mornay .••••..••••..•••.......... 1 England ............•••......•.
Edward Steut ..••••.........••.•.... . .•.. England ...........•..•........
Lewis Gorden .....••••.•• _._.. . • . • . . . . • • . . 1 Scotland ........•..........•...
Theodore F. Moss ........................ United States, (Philadelphia) .. ..
Christian E. Cheeswright........ ... . . .. .. .. England ...................... .
Frederick Bridgeman . . .. . • . . . . • • • . . . . • • . . England ...................... .
, 'William L. Faber ......................... United States .................. .
Ricardo de Bayo...... . • • • . . . • • • • . . • • • • . . . England .•••.....•.•....•......
Robert Pigott .••••.••.••••••••..•••..•... England ...•....•••.•..........
John W. Osborne ..•••....•..•••••...•••. Ireland ..................••.•..
Henry Robdewald ........................ United States, (Baltimore) ...... .
:Franz Lennig ............................. United States, (Philadelphia) ... .
WalterMcClelland ........................ Scotland ...................... .
John Betts............................... .Eng\R.nd ...•......•...••...•...
Eugene Hilgard; ......................... United States, (Illinois) ........ .
John G. Ellery .......................... United Sttttes, (New York State) ..
Arthur P. Vivian .....••.••.•.••••........ England ......••...•...........
William Bradley ......................... United States .................. .
William Ketchell ......................... United States, (New Jersey) .... .
Hillary M. Bauermann.... .. • • .. .. • • .. • • .. England ...................... .
John Blandy ............................. United States, (New York) .... ..
John D. Eastor.... .. .. .. .. .. • . .. .. .. .. .. . United States, (Baltimore) ...... .
Henry F. Blanford ....................... England .... ---~-- ............ .
Samuel Minton...... . • • • . . . • • • • . . . . . • • . . . England ..••.........•.........
Stelvart D. Birch ...••....••....•.•..•.•.. England .....•..•.....•....••..
George Brush...... . .. • .. .. • • .. • .. . . . • • • . United States, (Brooklyn) ...... .
Herbert Reynolds ........................ England ...................... .
John Stun" . . . . . • • • • . • • . . • . . • • • • . . . . . . . . . England ...•...•••••...........
George P. Wall ........................... 1 En~land ......••....•••....••••
James Hague ............................ 1 Umted States, (Albany) ........ .

1

J •

• '

1786
1789
1790
1790
1792
1793
1798
1798
1798
1800
180:3
H:ll9

1829
1830
1832
18:32
1833
1838

1838
1839
1846

1R46
1846

1848
1848
1849

1849
1850
1850

1850
1851

1851
1852
1852
1853
1853

1853
1853

1853
1854

1854
1854

1855
1855
1856

* The preceding account of the Freiburg. school of mines, and the followiug chapter on the
Paris school, both the work of Mr. Lyman, are extracted from the columns of the American
Journal nf Mining, published in New York city. The chapter on the Berlin academy, by
Mr. Ward, is taken from the same source. This list of American and English students, bow·
ever, and the regulations of the Berlin academy in a subsequent page, were not originally a
part of the chapters in which they are plBced, but have been added by myself.
R . W.R.
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List of nmnes of Americans and Englislmwn, &c.-Continued.
Name.

Country, as given at entrance.

John F. Powles ................ ---------· England .•.•.• ---------------·.
William Powles .................... -----· England . ......... ---- .•...•...
Raphael Pumpelly .................... --.. United States, (New York) .... ..
Leopold Bierwirth ........................ United States, (New York) .... ..
Carl Froebel ............................. United States, (New York) ...... .
Louis Janin ........................ ---- United States, (New Orleans) .. ..
Henry Janin ............................ United States, (New Orleans) .. ..
William A. Kobbe ........................ United States, (New York) .... ..
William H us tier .................... -- .. .. England .............. ~ ....... .
James Lntham ....•••.•.••.•..••.••...... England ....••.•.•.••••....•••.
Edwin
... -......
V. Hussel
.. ....
. .. • ---.. .. ..
.. .. ---• • .. ..
.. -.. EEnnggll~nndd
.. ·_ ·_ -- ·_ ·_ -- ·_ -- -. -.---- -- ·_ ---- -- _· ·_ ·_ ·_ -- -_.
WilliamParkyn
John Ta.y lor ...•.•..••.•••.••....•..• --.. England .....•••.....•.........
Rudolph E. Werthemann .................. United States, (San Francisco) .. .
Frank T. Williams.... .. .. .. .. .. .. .. .. .. .. England ..................... ..
Lewis Falkenau.......................... United States, (New York) ..... ..
Alfred P. RockwelL............. .. .. .. .. .. United States ................. ..
William B. Richardson.----. .. .. .. .. .. .. .. Scotland ..................... ..
John H. Boalt. ........... ---- ...... --- ... United States, (Ohio) .......... .
S.M. Crafts ... - ..... , ..... -- •• ----.. .. . . United States, (Boston) ........ ..
Robert H. Lamborn .....•••• - ..•...•..• -.. United States, (Philadelphia) .•...
ErnestMoss ............................... United Stat('ls, (New Orleans) .. ..
Francis Washburn ........................ United Stl\tes, (Boston) ....... ..
Clement Foster. . . . . • . . • • • . . • . . . • . . . . • • • • . England ..••............•.••..
William Galloway .................... --.. Scotland .................... ..
Edmund B. Preston....... .. .. .. .. . . .. .. .. Calcutta ...................... .
J obn F. Lewis ............... --.. .. .. .. . . United States, (South Carolina) ..
Rossiter W. Raymond .. .. .. .. .. .. • . .. • .. . United States, (Cincinnati) ..... .
Angustus Steitz .................·..... . .. . United States, (St. Louis) ...... ..
Lonis VogeL ..... ------------ ............ United States, (St. Louis) ...... ..
Harry Bowman .••••. -.• -.- . . . . . . • • • . . . . . EEnnggllaanndd -_-_·_·_·_ ·_·_·_·_·_·_·_·_·_·_-_·_ .- •. ·.·.·_ -Hugh Bowman ..........•.••..•..•.•..•..
Walter Crafts .......... ------------------ United States .................. .
Ed ward H. ,Jackson .. . . .. .. • . . . .. .. .. . .. . United States ................. ..
Wiufield S. Keyes ........................ United States, (New Yerk) .... ..
Benjamin S. Lyman . . . . . . . • . . . • . • . . . . • • • . United States, (Massachusetts) .. .
Eugene N. Riotte ............. --.. .. .. .. .. United States ................. ..
James B. Smith .................... ------ United States ................. ..
Eckley B. Coxe .......................... United States, (Philadelphia) ... ..
WilliamS. Lee .. .. .. .. .. .. .. .. .. .. .. .. .. United States, (New Jersey) ... ..
William N. Symington .. .. .. .. .. .. .. .. . .. . United States ... __ ............. .
Charles J. Duval ......................... United States, (New Orleans) ... .
}'ritz Gillmann.;..... . . . • • . . . . . . . . • . . . • . . England ..•••...•••.•......•.•.
Philip H. Lawrence . . • • • . . . . • • • • • . . • . . . . . Eugland .......•••.••.....••••.
Charles ~{a<lge . . . • . . . . . • . . . . . . . . • . . . . . . . England ....... . ......•••..••..
Louis F. Reichert. .. .. .. • • .. .. .. .. .. .. . .. . United States, (California) .. .. ..
Augustus .J. Bowie........................ United States, (Cnlifornia) ..••••.
George L. Bradley...... .. .. .. .. . .. . .. .. .. United States ................. ..
Howard Crittenden....................... United States, (California) .... ..
Walter L. Kane .......................... United States ................. ..
Samuel F. Emmons....................... United States, (Boston) ........ .
Marshall Hastings ........................ United States, (California) ..... ..
Maximilian Koester....................... United States, (California) ..... ..
:Etbebert Watts ........................... United States, (Philadelphia) .. ..
JohnH.CaswelL. ........................ United Statesl (New York) ..... ..
J. W. C01·t!an ............................ United StatP.s ................. ..
William }!,Curtis ........................ United States, (NewYork) ..... ..
Thomas M. Drown........................ United States, (Philadelphia) ... .
William B. Foster ........................ United States, (Pennsylvania) .. .
H.obert Hazen ............................ United States, (San Francisco) .. .
Arnold Hague ............................ United States, (Boston) ........ .
Almon D. Hodge!! .. • • .. .. • • .. .. • • .. .. • • .. 1 United States ................. ..

Year of
entrance.

1856
1856
1856
1857
1857
1857
1857
1857
1857
1857
1857
1857
1857
1857
1857
. 1858
1858
1858

]859

1859
1859
1859
1859
1859
1859
1H59
1860
1860
1860
1860
1861
1861
1861
1861
1861
1861
1861

1861
1862
1862
1862
1863
1863
1863

1863
1863
1864
1864
1864
1864
1864
1864
1864
1864
1864
1864
1864
1864
1865
.1865
1865
18G5
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List of narnes of Am,ericans and Englishmen, &c.-Continued.
Name.

Country, as given at entrance.

Edward R. Howe....... . . • • • . .•••....• -.
AlexisJanin ----------------------------Richard J. Inge ---- -----· ---- .... -------George J. J obnson .•.......•.... - ••... --..
Lebeus H. Mitchell ..•••....•.•• --.--. . . . .

United States. ____ ....•.. _......
United States, (New Orleans)....
United States, (California). ....
United States .......... _.. . . . • • .
United States, (Massachusetts)...
UnitedStates...................
United States, (Boston)..........
United States, (New York).......
United States, (Philadelphia) .... _
Uuited States,(Boston)..........
Untted States ............. -----·
United States, (New York).......
United States...................
United States, (California).......
United StatBs, (New Orleans)....
Un!ted States, (Connecticut).....
Umted States ................ _..

O.A.Moses------------------------------~

Lyman Nichols.----·----- .••••.•.•••. ---Philip Oettinger. ..•.•.••........ -.-......
John B. Pearse .. -- ....•....... -.--· •. - •.
EdwardD.Petcrs-------------··---------William H. Pettee---··· .••••..••.•. -----Frederick Prime ..••.. -- ....• -............
Thomas C. Raymond ...••••.••••.•.......
Charles C. Rueger ..•••..••••.••••.....•..
Duncan D. Templeton....... . • . • • • • • . . . . . .
Sydney W, T~l~r ...•.•..•.•..•••.•... ----~1
Gardner F. W1lhams.................. . . . .

·I

Yenr of
entrance.
1865
18fi5
1865
1865
1865
1865
1865
1865
1865
1865
J865

1P.65
1865
1865
1865
1865
1865

Total, 124. Britons, 48; Americans, 76, of whom 33 entered in the years 1864 and 1865.
The number in 1866 is said to have been still larger. Nearly or quite all tho Americans in
the above lists have graduated and returned to this country.

CHAPTEH, XXXV.
THE P .A.RIS SCHOOL OF MINES.

The French imperial mining school (Ecole bnperiale des llfines) at
Paris was first founded in 1783. The special o"Qject of its instruction is
the mining and working of minerals; ahm, the study of steam machinery, the disco-very and care of mineral springs, tlrainage and irrigation,
building and running of railroads, and in general the arts and occupations connected with mineral manufactures. 'f·he instruction includes
tbe branches of machinery, metallurgy, mineral chemistry, mineralogy,
paleontology, geology, (both pure and applied to agriculture,) administrative law, mining and manufacturing laws, as well as the principles of
construction needed in the practice of government mining engineers
and of managers of mines and fm·naces.
The students of the school, the instruction, the management and discipline, and the building and collections will he spoken of in turn.
The whole nmuber of students is little more than a hundred, and is
made up of goYernmeut students, outside students, foreign students, and
ti:·ee students.
Government st~ulents, (eleves ingeniettrs.)-The government students are
taken only fi·om the graduating class of the polytechnic school. These
graduates are allowed, iu the order of their school rank, to choose which
branch of the government serviee they will go into; and it almost always
happens that the full number of places in the mining school is filled by
the very highest scholars. The number taken each year depends upon
the demands of the service; half a dozen years ago the yearly n.umber
for several years was six, but of late it has been only three. Their age
on entering the mining school averages more than twenty-one years.
After graduating at the mining school they become ordinary mining

stn<let~ts

ERR..A..TlJl\1.

T\le ronowin N natnes were ontitted bY clerical error from the list of the
1
enrollct1
at the Freiberg AcadeJllY, commencing on vage 236:
N.,ne.

-

-

\
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Country, as g\ven at entrance.

~n"ance.
Year of

James Watt .. ---- ____ .... __ .. __ .--- .. ---- England--------------"------- '
St.cpbcn J). Buchan __ .. --------- _------ .. - England---- .... ---- ------ ---- \
Adolph Ste\nh'O''er ........... _.......... - J':ngland .. -- .... - .. --- -------- 1
Alfred Betts .................... -- -- .. -- .. Engl•nd -- -- -- -- .. -- -- " -- -- " \
W\11\Mn 'f. Blanford .. _-- _ .. -- .... -- .... -- Engl•nd .. -- -- -- -- .... - -- .. -- -- I

J7Bl
1836
1836
t852
1854

l{~:n:t.: : ~ r-n _._.: _-_-: _- _-: _-::.:·-.-.-.-.::::: -_ ~:f~~.tl·:_._._.:.:·.-.:·: _._.::. -.-.-.-.-.-.\ i~~t

1

- It shottlt1
-------- -~~ -----be a<ltled tltat the list t1oes not include students under vri"ate

•rJ>oma5 Mac!arl••• .......... -- .... -- .. -- . Scotl•nd .. -- .... -- -- -- -- .. -- .. - 1
Wads worth Bush ........ -- -- -- -- .. -- .. -- - Engl•nd -- -- -- -- -- -- -- .. -- -- -- -\

t856

l86

tuition, nor those wlto 1naY )tave "isitetl Freiberg in the course. of their
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engineers of the third class, and are assigned to duty in some part of
France. The higher grades, to which they may rise in course of time,
are: ordinary mining engineers of the second and first class, mining
engineers-in-chief of the second and first class, and general mining
inspectors of the second and first class. The ordinary engineers have
charge of the mining and railroad interests of the government, and the
inspection of steam boilers, in larger or smalle-r districts, according to
their rank; the engineers-in-chief have, in like manner, the oversight of
several such districts; and five of the general inspectors, who are in all
only about a dozen in number, have charge of the five great divisions of
the whole of France. Moreover, the care of the Paris mining school,
and of the two other lower mining schools of France, and other special
duties, give occupation to a few of the mining engineers of almost every
grade. The whole number of mining engineers in the service of the
government is about 130, and there are about 20 more on unlimited leave ·
of absence, or in the service of companies, making about 150 in all.
The government students ha\;e a salary of 100 francs a month, and,
during journeys, 150 francs a month, besides an outfit of 100 francs, and
eight francs for every day of travelling.
Outside students, (ele·ves externes.)-The outside students are intended
to become managers of mines and furnac~s in the owners' interest. They
are admitted to the school on a competitive examination, and have the
same instruction and practical exercises as the government students. A
preparatory year of instruction is also provided for those who wish to
become outside students, but are not fitted for admission to the studies
. of the first year.
A. candidate for admission to the preparatory year, with the view of
becoming an outside student, must be French by birth or by naturalization, and at least 16 years old, and at most 22 on the foregoing 1st of
January. His application must be sent to the minister of agriculture,
commerce, and public works by the 1st of September, and be accompanied by a birth certificate, and, if need be, his naturalization papers;
bs:- a certificate of good character from the authorities of his dwellingplace; by a physician's certificate of' having been vaccinated, or having
had the small-pox, and, if need be, by an official certificate that the preliminary examination is unnecessary. ·T his preliminary examination is
made before the middle of October by government mining engineers
designated for the purpose, and mnl:)t be passed by all candidates, except
those who have passe<l the examination at the end of the first year of the
polytechnic school. The final examination is made at .Paris, in the first
half of November, by the council of the mining school. The candidate
must write and spell well, and must know arithmetic, algebra, geometry,
plane trigonometry, analytical geometry, descriptiYe geometry, and physics, and must be able to draw from copies. There are commonly perhavs 15 French students following the studies of the preparatory year.
Candidates for admission as outside students to the studies of the first
year must be French, in like manner, and a year older than the candidates for the preparatory year-that is, about 18 at least on the opening
of the school term in November. They must also hand in their application in the same way together with similar certificates; and all mnst
likewise pass a preliminary examination, except those who are graduates of the polytechnic school, or are licentiates of the mathematical
sciences, or haye passed the examination at the end of the preparatory
year. The final examination is made by the council of the school in the
first half of November. The requirements are good handwriting and
good spelling, a knowledge of t,h e differential and integral calculus, of
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mechanics, of descriptive geometry and its appllcations, of those parts
of physics that treat more especially of gases and of optical instruments,
of general chemistry, and geometrical drawing, and water-color washing.
Beiore the examination each candidate must hand in at the school a
page of French written from dictation, :five drawings of descriptive
geometry, (exercises on the straight line and the plane, solution of three
principal cases of trihedral angles, tangent plane to a surface of revolution, section of an oblique cone by a plane, development of a truncated
eone, intersection of two cylinders,) three drawings of stone cutting, (an
oblique door in a. battering wall, a straight descending vault, an unclosed
winding staircase,) a drawing of carpentry, (a roof of truss with all the
pieces in detail,) a washed drawing of a screw and nut shaded .
.About 20 outside students are admitted every year to the studies of
the first year, and about 12 every year receive diplomas at the end of
their studies.
Foreign students, (eleves etrange'r s.)-Foreigners are permitted to
share in the instruction of the school in all its branches, including the
preparatory year; and are admitted, without examination, on the simple
recommendation of the ambassador at Paris of each applicant's government. Of course it is desirable for all students to have the same :fitting
and age as the French students have, in order to profit by the studies
of the school. . Foreign students can have places in the labra.tory and
in the drawiug-room, only in case places happen to be vacant there.
They may pass the same examinations as the government students, and
are expected to pass one of them each year; and at the end of their
studiPs they may have a certificate of the manner in which they have
studied, and of their examination marks; but no diploma is given them,
and they have no right to practice the profession in France, except as
assistants of French engineers. The foreign students are subject to the
same discipline as the French, but are less cared about and less closely
watched over, so that they do pretty much as they like. Half a dozen
years ago, the number of foreign students in the preparatory year was
perhaps -a dozen; in the first and second year of the regular course,
about half a dozen, and in the thir<l year, three or four. There are commonly two or three .Americans among the foreign students of the school.
Free students, (eleves libres.)-Besides the above-mentioned students,
others, called free students, are allowed to take such r)ortions of the
~SChool instructions as they may choose, but are required to pass at least
one examination each year. They have much the same privilges as
the foreign students, and, like them, receive no diploma at the end of
their studies. The fi'ee students are few, perhaps a dozen iu the whole
school.
The instruction.-The instruction is three years long, (besides the preparatory yea:r,) and is gh~en in lectures, (without recitations,) practical
exercises in chemistry, drawing, mineralogy and paleontology, and in
occasional excursions. With French generosity, it is made quite free of
cost to all the students, French and foreign alike; and the lectures on
mineralogy, geology and paleontology are open to the public. The students of the second and third years have to traYel in mining regions
in their long summer vacations.
.
The students are not left to grope in their ignorance for a :fitting
arrangement of their studies, but a well-planned regular course of study
is prescribed, and things are learned in their proper connection, a matter
of great importance.
Preparntory year.-The instruction of the prepatory year begins at the
middle of November and lasts until the end of summer.
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Professor Raton de la Goupillie.re (ordinary engineer of the first class)
lectures on the di:ffe:tential and integral culculus and in mathematics.
Professor Fuchs (ordinary engineer, second class) lectures on descriptive
geometry and the parts of physics that treat specifically of dynamical
electricity and optics.
., '
Professor Moissenet (ordinary engineer, first class) lectures on general
chemistry.
The students of the preparatory year also practice geometrical draw- ·
ing and water-color washing under Mr. Amoroux, the drawing-master of
the school.
First and second years.-The lecture courses of the first and second
years are given together; that is, some of them are two years long, and
the students who enter the school one year begin with the second part
of t.h e course of those who entered the previous year; but the lecture
courses are so arranged that some begin one year and some the next.
The courses that are only one year long alternate with each other, so as
to be equal in number each year. It is necessary, therefore, to be at the
school at least two years in order to get the most important part of the
instruction. Ten lectures of about 16 hours in all are given each week,
and the courses last fi'om the middle of November until the middle of
April.
· Gruner, (general inspector, second class,) pTofessor of meta1lnrgy,
gives a two-year lecture course, that begins the even years, (1860, for
example,) with general metallurgy, furnaces, fuels, and the like, and
iron; and the next year takes up copper, lead, silver, gold, quicksilver,
tin, antimony, bismuth, and zinc.
Rivot, (engineer-in-chief, second class,) professor of mineral chemistry,
gives a two year lecture course, that begins in the odd years, with the
metalloids, alcalis, and earths, together with cements, mortars, mineral
waters, soils, and manures ; and the next year treats of thR metals. He
has also charge of the laboratory, where each student works in periods
of three weeks at a time, alternating with the drawing ex.ercises. In the
laboratory the students begin ·w ith making preparations of different
bodies, and then make analyses and dry assays. A written account of
the laboratory work is required from the student.
Daubree (engineer-in-chief, first class) is professor of mineralogy, in
the place held half a dozen years ago by the much lamented De Senarmont. The lecture course is only one year long, but it is repeated every
year, and it is expecteu that the students generally will follow it two
years running before getting the needful practical familiarity with the
minerals. A few, however, are able to pass the examination satisfactorily at the end of the first year. Besides the lectures, there are, for
some weeks before the examination. practical exercises in the presence
of the professor.
Calion (engineer-in-chief, first class) is professor of mining and
machinery, and gives a one.-year course on each of these subjects in
alternate years, beginning the one in mining on the odd years, and the
one on machinery the even years.
Elie de Beaumont (general inspector, first class) is professor of geology, but he gives only four or five of the lectures himself, and the rest.
are given by his ·colleague, Mr. De Chancourtois (engineer-in-chief, first
class.) The lecture cour.se is but one year long, but it is repeated every
year, and the examination comes at the end of the second year, and
hearing the lectures is only required that year. Besides these lectures,
there are, in the spring, weekly excursions of a whole clay in the neighborhood with both these professors. After the spring examinations are
H. Ex. Doc. 54-16
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over, there is every year, in the beginning of June, a geological excursion of a whole week to some distant part of France, as, for example, to
the Ardennes, or to the Jura. On this yearly excursion, Elie de Beaumont himself takes the lead, and does it most admirably; long may he
be spared the strength for such fat.i guing labors! The party numbers
some forty, counting the professors and two or three of their assistants
and friends and the students, to all of whom transportation is furnished
free.
Bayle (engineer-in-chief, second class) is professor of paleontology.
He began with paleozoic fossils in 1859 ; and in 1860 took up secondary
fossils; and in 1861, probably, went on with tertiary fossils, making
really a three-year course of it. The student, however, is required to
follow this course only through the :first year; but as the examination
does not come until the end of the second year, together with the geological examination, he :finds it to his interest, if only for that reason, to
hear the lectures of both years.
Professor Fuchs (or<linary engineer, second class) teaches surveying,
with practical exercises above ground an<l in the catacombs underground, in the summer between the :first and second years lectures.
The drawing exercises of the :first and second year under 1\fr. Amouroux, consist of machine drawing from copies and from real machines,
plotting, mapping; and later, in the second year, in making original
<.Ira wings iu solution of given problems in mining, machinery or metallurgy.
:T/ti-rd yea.r .-The lectures of the third year are comparatively few in
number, and mostly on subjects of less interest and importance to foreign miuing engineers thau the lectures of the other two years.
Uouclw (engineer-in-chief, :first class) is professor of construction, and
lectures on railroads and machine construction.
Professor Lame-Fleurs (engineer-in -chief, second class) lectures on mining laws.
·
Professor De~esse (engineer-in-chief, second class) lectures on agriculture, drainage and irrigation. Excursions are sometimes made to .
large farms in the country . .
The drawing exercises of the third year are original designs connected
with the solution of problems in mining, machinery or metallurgy.
Mr. Schlessinger teaches German to the students of ev.ery year; but
the study of it is optional, and few study it after the :first few days.
J\fr. E1well teaches English, in like manner, to those of any year who
choose to study it.
.Examinations.-The examinations at the ends of the lecture courses
are both written· and oral, and a week is given to the examination in each
course. The written examination takes place in the library, and two or
three questions are given to all the students together for each to answer.
Each student may make use of his lectm·e notes or of any books he may
bring with him or :find iu the librar,y; and, if be wishes, he may work
upon the answers all through the day until four o'clock; but the time
required for his work is noted. The questions in metallurgy, one year,
to give an example, were how to adjust the charges of two iron furnaces
in order to pro<luce good foundry iron in one aud forge iron iu the other,
at less than certain given prices, with three ores, and. forge cinders of
certain given composition and cost, and with labor of: a certain given
cost. ~rhe geological questions, one year, requii·ed a description of the
coal measures proper, their characteristic structure, composition and
fossils, and their difference fro~ other coal formations ; also an account
of tlte principal conditions in which limestone occurs on the globe, and
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the origin of different limerocks; also an account of the different tin ore
deposits in the world, and the conjectures as to their probable mode of
formation. The written examination in mineralogy consisted, under De
Senarmont, of crystallographic computation. In the oral examinations
the students are examined one at a time by the professor of each branch
and a couple of other gentlemen, and the questioning lasts from ten
minutes to half an hour. In mineralogy the student is asked the names
of six or eight materials placed before him. In geology and paleontology,
he is tried in the same way with a few fossils as well as questioned on
geological points, and required to explain a specimen or two of ore veins.
The examinations of the second year include, also, the subject of the :first
year's lectures.
Jmtrneys.-Besides the geological and agricultural excursions already
mentioned, the students of the second and third years ha,~e to travel for
at least 100 days in the second half, that is, the summer of those years;
commonly two or three students together. They have to make known
their plans beforehand, and have them approved of; and after their
l'eturn, have to hand in a journal of what they have seen. Both French
and foreign students are furnished with circular letters .of introduc.tion
to the government mining engineers, and to all managers of mines arid
furnaces in France, who take pains to show all needful attentions to the
students. In this way there is really as good a chance to see mines and
furnaces to advantage as if the school were placed in a mining region,
and a long period of time were specially set apart for this purpose. At
the end of their studies those government students who have sepecially
distinguished themselves at the school are allowed to travel for a time.
in foreign countries.
1Jfanagement.-The mining school is under the control of the ministry
of agTiculture, commerce, and public works, and is managed by a general inspector of the first class, [now Mr. Combes,] who has the title of
director of the school. Under him, a general inspector of the second
class, [now :M:r. Gruner,] or an engineer-in-cheif, is charged with the
<lirection of the studies and the details of the management., aud has the
title of inspector of the school. The con neil of the school, which meets
at least once in two months, consists of the director ~u~d the inspector of
the school, of two general inspectol's, and of the professors; and it deliberates on t,he standing of the students, and the cases of extreme punishment, and arranges the lecture courses. Another council, called the
improvement council, consists of the director of the school, a general
inspector of the first class, two general inspectors of the second class,
the inspector of the school, and two of the professors. It. meet:-:~ at least
once a year, and its business is to consider the merits of the work of the
students taken as a whole, and to 11roposc improvements in the instruc·
tion of the school.
Punishments.-The penalties that can be inJl1cted on the students are:
a reprimand given either priYately or in preseuee of their comrades, by
the professors, by the inspector, or by the director of the school; temporary exclusion, for a week or fortnight, from the rooms for study, and
from the laboratory or from the school; public mention; censure by the
council, with or without public mention ; delay of promotion from one
class to the next; final expulsion from the school.
Hours.-The lectures are giyen at half-past nine in the morning and
at noon, and there are in the first and second year, commonly, two each
day. The students are required to sign their name in a register before
each lecture, and at half-past three in the afternoon. They may leave
the school between the two lectures, or from half-1mst eleyen to twelve, for
their breakfast; 'but they must stay there fi·om noon until signing at

244

RELATIO:NS OF GOVERNMENTS TO MINING.

half-past three. They can stay later if the,y like, and some work at their
drawings by lamplight.
RamJc.-The rank of the students is determined by their merit, taking
account of their industry, their examinations, and their capacity shown
in the practical exercises, and the journals of their journeys.
Dress.-There is a uuiform prescribed for the goYernment students,
but none for the others. The undress uniform is simply three narrow
bands of gold lace around the cap.
The b~tilding and collect-ions.-The school with all its appurtenances is
contained within one building, which contains also the dwellings of the
director and inspector of the school; but none of the students lodge at
the school. Certain portions of the school have been built within the
last half dozen years, and it is now handsomely furnished with laboratories, drawing-rooms, and rooms for the library ancl the mineralogical,
geological, metallurgical and machine model collections. The collections
of fossils and minerals are very large aud fine ; and they are open to the
students and to the public on certain days in the week. The specimens,
except the duplicates, are in glass cases on the tables, so that they can
be easily seen but not handled. There is a small collection·offossils and
mineral.-; that is always accessible to the students, and can be freely
handled. The large library is open daily and all day.
The collections of the museum of natural history at the plant garden
are also open to the public on certain days of the week, and are therefore available, especially the fine colleetion of minerals, for the study of
mining students. There are other mineralogical collections likewise
accessible, in the city, as well as libraries, machine models, laboratories,
for private instruction un<ler excellent ehemists, and other valuable
facilities for study; to say nothing of the great benefit, both directly to
the student and indirectly through its effect on the J)fOfessors, of the
presence in the city of a very large number of scientific men.
:Further details of the organization of the school may be found in the
laws and decrees of the an·nales des mines for 1856; and details of the
examinations for _admission, in the same for 1861 and 1867.

CHAPTER XXXVI.
THE PRUSSIAN ROYAL SCHOOL OF MINES AT BERLIN-BY WILLARD P.
WARD, M.E.

Of this excellent institution but little is known in this country in
comparison with the wide reputation of the Freiberg, Clausthal, and
Paris schools. The main reasons for this are the comparative recentness
of its foundation and the fact that it is not situated in a mining region.
The practical part 9f a mining engineer's education is probably best
gained by studying at a school situated in some great mining region,
where he \Yill see nothing but mines and hear nothing but mining matters discussed.
On the other hand, there are many things which it is necessary for an
edueatecl miner to know which he can learn just as well in one place as
another, so far as the adyantages of 1ocation are concerned. These are
the kin<lre<l sciences of chemistry, geology, mineralogy, the theory of the
treatment of ores, assaying, &c., which are necessary to a rational system
of miuing.
The large attendance of the excellent mining scho'ols connected with .
Columbia College, the Troy Polytechnic, and others, shows that the Americau people appreciate the value of these sciences to tho mining engineer.
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As every young man who is about to enter upon the study of mining,
for one reason or anotlwr, cannot go to Europe to spend three or four
years there in prosecuting Lis studies, it is a fine thing for the country to
have these schools, which I J?elieve to be excellent; and far be it from
me to say anything to injure them in any way. Still some-partly because they appreciate the advantages of a European residence, and
partly because they consider the advantages to be enjoyed there greater
than those offered by the schools of this country-will go to Europe to
study; and to each a knowledge of the merits of the Berlin school may
be of value.
The advantage of being a member of this school consists not only in
being able to hear the lectures and have the valuable advice and friendship of the professors, but it gives one free entrance to all the mines
and smelting works of Prussia. So great is the courtesy of the Germans
that almost anybody, on making proper application, can see nearly all
their works; but a letter of introduction from the director of the Berlin
school will .secure a <legree of civility which under other circumstances
woul<l be wanting, and admission to certain works which would other. wise not be shown at all, or shown in such a way that one wo"\].ld be but
ver,y little the 'viser after seeing them.
vVith regard to the lectures it may be said that they are all of the best.
The Prussian goyernment has spared no pains or money to give the
students all the opportunities possible for obtaining a thorough theoretical and, so far as mouels and collections can be of assistance, practical
knowledge of his profession. The student has the ad vantage in Berlin
of being able to. ~ttend the lectures of Gustav Rose on mineralogy,
whose name is almost as farnilliar to mineralogists as that of his lament-.
ed brother, Henry Rose, is to chemists; of Beyrich on geology, who is
regarded by many in Germany as a second Cuvier in the realms of
paleontology; and to make use of the large mineralogical and paleontological collections of the largest university of Germany.
The director of the school and professor of mining, Hauchecorne, is a
man of very extended practical knowledge iu Lis branch. He has heeu
for many yetlrs a mining superintendent in \Vestphalia and Upper Silesia.
Professor Kerl, on general smelting and ass~~yi11g, is sufficjently well
known, even in America, to render anytlling I could sa.:y of him superrluous. Professor Wedding, on iron smelting, has a large experience in
his subject, hut is probably better known in England. than in this couutry.
Professor Rammelsberg, on mineral chemistry, and Professor Hoftman,
on general chemistry, are professionally, and through their books, well
known in this country. Professor \Verner, on machinery, is regarded as
authority in Germany. Tbe large and well-appointed laboratory is lUH1er
the charge of Dr. Finkler, one of the most. promising of t.h e former 1mpils
of Henry Rose. There are but few, if any, other schools wl.tich possess
such corps of instructors.
In tLe summer vacation trips are made to various miniug regions l•y
the professors of metallurgy and mining accompanied by the stud.ents,
the travelling expenses of the party being paid by the government.
To the above general account I add the following, translated from
official publications, for which lam indebted to Professor Bruno Kerl, of
Berlin:
REGULATIONS OF THE ROYAL ACADEl\'lY OF :1\-IINES.

§ 1. Object.--The Royal Academy of Mines, at Berlin, is established
for the purpose of aftording to those wllo would educate themselves in
the management of mining, metallurgical, or saline works, opportunity
to obtain the necessary professional knowledge.
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§ 2. Control and administration.-The academy is under the general
control of a director, appointed by the King·, and responsible to the
minister of commerce, trade, and public works. The financial and statistical departments (bureau work) are conducted by officials of the ministerial department of mines, furnaces, and salines.
§ 3. The curator·i um.-This consists of five members or curators, appointed by the King, and assists in the auangement of the organization, the
determination of the various courses, and the nomination of instructors.
§ 4. D11,ties of the director.-Besides the general management of the
inst.itution, the director has the following special functions:
1. The issuance of permissions to enjoy the benefits of the academy,
according to the conditions in §§ 10-:12. .
2. The superintendence of the systematic progress ·of lectures and
instruction.
3. The control of collections and apparatus, (for which the instructors
in each branch are primarily responsible,) and the preservation of buildings and personal property.
4. The preparation and transmission of estimates.
6. The procurement of apparatus, furniture, &c., and the receipt of
moneys within the ·limits of the estimates.
6. The transmission of annual accounts, and the reception and editing
of notes and reports.
7. '.rhe rendition of annual reports.
8. The convocation of regular instructors, to consult upon the plan of
instruction, and other matters relating thereto, as often as may be required,
and at least semi-annually.
§ 5. Regular instnwtion.-Regularinstructors (professors) are appointed
by the minister of commerce, trade, and public works, on the nomination
of the director and approval of the curatorium, for the principal subjects
included in the courses, and are bound to deliver certain lectures and
give certain instruction in their respective branches.
§ 6. Extraordinary instruction.--The director may also, with the consent
of the curatorium, grant permission to any regular instructo~· of the academy, to any professor or teacher of other institutions of learning, and to
other 4u1y qualified persons, to lecture upon special subjects.
§ 7. General plan of instruction.- The lectures at the academy continue
from the 15th of October to the 15th of the following August, with an
Easter vacation of three weeks.
§ 8. Subjects.-The following subjects are included in the plan of regular
instruction: mines, salines, general metallurgy, metallurgy of iron,
mechanics, machines, surveying, drawing, construction, projections and
shadows, recitations and colloquies upon mineralogy, geognosy, and
paleontology, and on mathematical processes, miuing law, mineral
chemistry, iron founding, mechanical techuology of the metals, applied
chemistry in the arts, blow-pipe assa.y iug, general chemical analysis, with
practical instruction in the laboratory, assaying in the dry and humid
ways, theoretically and pr~ctically, &c., &c. A catalogue of the lectures
and lectm'e fees is published semi-auuually.
§ 9. Reception of students.-Permission to atteud the academy is granted
by the director, according to the comlitious of§§ 10-12, upou application
made during the first 14 days of the semester, and accompanied by the
necessary attestations. This permission is endorsed upon the application and given to the student by the registrar of the academy.
§ 10. Qualifications of studcnts.-The .f ollowing have a right to be admitted to the academy :
1. Those students of mines, 1\rrnaces, and salines, who desire to devote
themselves to the Prussian government service.
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2. The matriculated students of the Hoyal Frederick William University
of Berlin.
3. The matriculated students of the Royal .Academy of Practical Arts,
(Gewm·be Akademie.)
.
§ 11. Ad1nission of other student .-The director may also grant to other
persons the permission to attend such lectures as they ma~r name in their
applications.
§ 12. Applications.-The students admitted according to §§ 10 and 11,
note, in the proper column of the application blank, the lectures which
they desire to attend during the semester, and deliver it to the registrar
for signature.
§ 13. Fees.-Within four weeks ~fter the beginning of the sei-?Jester,
(half year,) the applications (§ 12) are to be handed in, the fees paid into
the academical treasury, and the students are to report themselves to
the instructors.
§ 14. No instructor is allowed to accept the application of a studen.t ,
or admit him to lectures and recitations, before the fee has been paid
and receipt endorsed upon the application-blank, except where fees are
remitted. (§§ 19, 20.)
· § 15. Fees.-Lectures and recitations are partly for fees (privation) and
partly gratuitous, (public.)
§ 16. In the case of private lectures included in the regular courses,
the fee shall not exceed one thaler (73 cents gold) for each weekly hour
per semester. The fee for a course of lectures occupying five hours of
each week through the half-year, for instance, would be five thalers.
Fees for instruction in drawing and practice in the laboratory are subject to special arrangements.
§ 17. The fees for extraordinary lectures are fixed by the instructors
in accordance with the curatorium. The rule adopted for ordinary lectures is in general, .howeyer, not to be exceeded.
· § 18. The fees paid in for extraordinary instruction :-:rc received by
the respective instructors from the treasury at the end of the semester.
§ 19. Remissions.-In cases of personal indigence, attested by the
proper authorities, the minister of commerce, trade, and public works
may, on the ap-plication of the director, remit to native students half
the fees for ordinary instruction. There is no remission of t,he. fees for
special courses of lectures.
§ 20. The remission is endorsed by the director on the applicationblank; and the student binds himself thereupon, in writing, to refund
to the treasury of the academy the amount so remitted within six years
after leaving the institution.
§ 21. Rqfunding of jees.-Fees are refunded to students when the lectures do not take place, or are broken off during the first half of the
semester, or are held at different times from those first announce<l. The
amount so refunded must be drawn from the treasury during the first
four months of the current semester, otherwise the claim is void.
§ 22. Oertijica.tes.-Remarks as to the uegree of industry and proficiency manifested by the student are entered at the close of each
semester in the proper columns of the application-blank. At the request
of the students the director will issue, upon surrender of the applicationblank, a certificate as to his conduct and progress while in attendance
at the academy.
Students who have attended the academy for at least two semesters
may be subjected to an examination and receive certificates of their
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attainments. With reference to this point the following rules are established:
REGULATIONS FOR 1'HE EXAMINATIONS OF THE ROYAL ACA.DEMY OF
MINES AT BERLIN.

§ 1. The students of the. Royal Academy of Mines may, upon leaving
the same, for the purpose of obtaining proofs of their acquirements,
undergo an examination, the result of which will be embodied in an official certificate, made out for them.
§ 2. Only those students can apply for such an examination who have
attended the lectures or taken part in the practical exercises of the academy for at least two semesters. Nothing more is necessary for admis, sion to examination than proof of such attendance.
§ 3. The examination may cover alJ the sciences and accomplishments
taught at the academy. The candidates have to name those branches
.
·in which they desire to be examined.
§ 4. The commission conducting the examination consists of at least
three members, including the director of the academy as president, au
the instructors in those branches covered by the examination.
§ 5. The examination is both written and" oral. The candidate must
present, upon a subject named by the commission, a written thesis, for
·the preparation of which a period of six weeks is allowed him. If he is
to be examined in several branches, he may ehoose the one to which the
subject of the thesis shall belong. The candidate is also at liberty,
however, to present, besides this one obligatory work, other written productions or drawings. All work so presented is to be accompanied with
the written assurance that it has been performed without assistance;
and the thesis must be in the candidate's own handwriting.
§ 6. Applications for examination must be addressed in writing to the
director of the academy at least six weeks before the close of the scmester, and accompanied with the necessary proof of two semesters'
attendance. The e~amining commission then determines the subject
for the thesis, so that this may be prepared during the vacation. The
completed work is to be handed in to the eommission within the six
weeks before mentioned, a discretionary prolongation of which period is
only to be made by the commission in cases of extraordinary hindrance.
The oral examination takes place at the beginning of the following
semester.
·
§ 7. The examining eommission prepares a diploma or certificate concerning the result of the oral examination and the examination of the
written thesis. These degrees of proficiency are recognized and entered
on diplomas with the words, "m;it.Auszeichnung," (with distinction,) " _gut,"
(well,) aud "geniigend," (pretty well, or sufficiently.) Each examiner proposes the verdict in his own department, and the question is determined
which grade of proficiency shall be certified by the vote of a majority of
the commission. For those branches in which the candidate has not
borne examination even "sufficiently" well, no entry whatever is made.
§ 8. The candidate is free to apply after the la}JSe of half a year, to be
re-examined in those branches in which he failed on the .first trial; but
after a second failure no further application will be granted.
§ 9. The examination fee, payable to the academical treasury when the
application is made, is 10 thalers for an examination covering not more
than four branches. For every additional branch an additional fee
of three thalers is required; but the whole fee can in no case exceed
20 thalers.
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The following are the regular courses of lectures for the winter semester of 1868-'69 :
Lectures and instructors.

Half-yearly fee,

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Mining Technolog-y-five lectures weekly by Bergrath Haucbecorne .•. -..
5 thalers.
Technolog-y of Saltworks-one lecture weekly by Bergrath Hauchecorne..
1
"
General Metallurgy-four lectures weekly by Professor Kerl.... . . . . . . . . .
4
Metallurgy of Iron-four lectures weekly by Bergrath Wedding ..• --. . . . .
4
Founding and Moulding-three lectures weekly by Dr. Durre .......•.. -4
Chemical Technology-two lectures weekly by Profe!'lsor Kerl.... . . . . . . . .
2
General Assaying-six lectures weeldy by Professor Kerl ...•.....•.. ---9
3
Blowpipe Assaying-two lectures weekly by Professor Kerl...... . . • • • . . .
Assaying of Iron- three lectures weekly by Bergrath Wedding .••• -- .... - 4t "
Petrography-four lectures weekly by Professor Beyrich.... . • • • • . . . . . . . .
4
Geology, with special attention to the stratified formations-four lectures
weekly by Professor Beyrich ......•............................ - .• -.
4
12. The Oeological Formation of the Globe-one lecture weeky by Dr. Lossen.
Gratis.
13. On Volcanoes-one lecture weekly by Professor Roth... . • . . . . • . . . . . . . • .
Gratis.
14. Mineralogical Repetitions-four lectures weekly by Professor G. Rose.....
Gratis.
J5. Mineralogical Exercises-four lectures weekly by Dr. Eck.......... . . . . .
4 thalers.
16. Chemistry of Minerals-three lectures weekly by Professor Rammelsberg..
Gmt.is.
17. Repetitions of Analysis of Minerals-four lectures weekly by Dr. Finkener.
Gratis.
18. Practical Instruction in the Analysis of Minerals-( a,) quantitative; fivo
hours daily by Dr. Finkener. ....................................... 20 thalers.
(b,) qualitative; four homs weekly by Dr. Finkener.... . . . . . . . . . . . . . . .
8
"
19 Analytical Geometry- five lectures weekly by Professor Bertram.... • . . . .
5
20. Mechanical Science-six lectures weekly by M. Hormann.... . . . . . . . . . . . .
6
6
21. Applied Mechanics-six lectures weekly by M. Hormann ............ --·22. Surveying of Mines-four lectures weekly by Berg-Assessor Kauth .... -. .
4
23. Instructions in Drawing-eight lessons weekly by Berg-Assessor Kauth .. Gratis.
Gratis.
24. Laws of Mines-two lectures weekly by Geh. Oberbergrath Ackenbach....
Bergrath (mining councillor) Hauchecorne is the present director of the academy.

CHAPTER XXXVII.
THE SCHOOL OF MINES AT CL.A USTHAL, PRUSSIA.

Since the annexation of the kingdom of Hanover to Prussia, the old
and famous academy at Clausthal, in the Hartz mountains, has been, so
to speak, dismantled. Some of the best professors have been called to
Berlin; the former director (the celebrated mineralogist, Hoerner) is
dead; and little that is important remains of the school except its excellent courses of practice in mining and metallurgy. These are retained,
because the loc.ation of Clausthal, in the midst of an ancient and still
actively worked mining region, renders it peculiarly suitable for such
practical instruction as cannot be imparted at the Berlin school. Prussia
maintains, therefore, at Berlin a school of theory, and at Claustha,l a.
school of practice. Tho method pursued at the latter place will appear
from the following description :
The object of the practical course is to impart to the student a complete insight into all particulars and details of every branch of mining
and smelting. This is effected1. By examination of all interesting mines, dressing and smelting
works of the Upper Hartz.
2. By inspection of all the apparatus and machinery used.
3. By study of different processes in actual operation and of their
proper manipulations.
4. By actual experience in every department as a workman.
The course begins in the first week after Easter, and lasts six months,
of which two are devoted to mining, two to metallurgy, and two to the
study of d!·essing-works and processes, including hydraulic engineering.
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In aU these departments, complete theoretical instruction is given at the
academy in ClausthaJ. The practical course in each department is placed
under the supervision of a mining official of high degree, as teacher, who
assigns the pupils, in squads of two or three, to subordinate officials,
connected with the administration of mines and furnaces in operation.
Under the guidance of his special instructor the student enters the mines
every morning, (Saturday and Sunday excepted,) and is made to take
note of everything in their operations. Beginning with the simplest
manipulations and procee~ing to the most intricate and difficult, aU is
explained to him. The peculiarities of special cases before him, difficulties and the means by which they are overcome, the improvements which
progress in the art of mining has effected, are all i1lustrated by actual
examples, such as can only be furnh;hed in mines of great antiquity,
and among a population to whom this profession has been for centuries
l1ereditary. In this manner about six weeks are spent in one or two
mines, each of which is a labyrinth of shafts, drifts, and stopes, and an
epitome itself of the history as well as the science of mining. The
student having during this period obtained a general knowledge of the
sul~ject, and, by manual labor, acquired a certain necessary familiarity
with detaHs, he spends the next fortnight under the same guidance in
excursions to th~ important copper, lead, iron and ·zinc mines of the
Upper Hartz .
. The courses in dressing ores, hydraulic . engineering, and meta1lurgy,
are similarly L'nnducted. In the latter the student takes part, with the
assistance of the .friendly workmen, in the whole course of the metallurgical processes, and finally produces, with his own l1ands, the pure silver
bar from the ore. Uopper, iron, zinc, and lead furnaces, sulphuric acid,
alum and copperas works, and the art of the assayer, are all made subjects of ~ttention, and that familiarity with their practical operations is
acqnired which doubles the value of subsequent theoretical study.
Saturdays are given to the sketching of machinery, and to explanations by the instructor of those points not fully made clear during the
week.
The Clausthal administration has earned the gratitude of all by its
liberality in this arrangement. We say gratitude, for the sacrifice of
time and valuable labor involved in such a system has been incurred only
for the good of science. Of this no one will entertain a doubt when we
state that the fees paid by the student for this six months' practical
course amount to $13 in American gold.

APPENDIX.

Statistics of bullion, ores, &c., at San Francisco, for the year ending De.
cernber 31, 1868.
IMPORTS OF TREASURE.

The imports of treasm·e (exclusive of those from Victoria, which are
included in the receipts from coastwise ports,) for the past five years
have been as follows:
] 864. - ---- . - - -- . -- - --. -- . -- - - $1' 845, 9091 ] 867. - - - - •• - - - •• -• . • - - - -. --- • $2, 2fi2, 851
18G5 .•••••••..•. - •••••.••. -.. 1, 872, 697 1868...... . • • • • . • • • • • • • • • • • • . 2, t!l5, 961
1866 .•••••••••••••••••..•..•• 1,298,311
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RECEIPTS OF TREASURE FROlVI THE INTERIOR.

The receipts of treasure from the northern and southern mines of our
State during the past five years have been as followH:

------------------~

•
I
1864 __________ .•.••• ___________ ·----- ______ ,
1865 ..••.....•...••••. .••••. •••••.•••••. •...
1866 ----·----··----------------··----------1867 . ---- .. ---- .. ---- .. ---.- . ---- .. ---- .. --.
1868 . ---- ... --- .. ----- . ---- •• ----- .. ---. --..

Total.
Uncoincd.
$40,130,090
4l,903,G49
39,299,850
43, 807' fi56
39, 318, 042

Coined.

I $5,330,325
4,361,951
I 4,4,565,359
812,788
6, 614, 694

$45,460,415
4fi, 265, 600
43,865,209
48,620,444
45,932,734

RECEIPTS OF BULLION.

The receipts of bullion from Washoe, Esmeralda, and Reese river
(Nevada State) for the past :five years have been as follows:
1864------------------------ $15,797,585
1865 ........... - •....... -... 15, 181' 877
1866 ....• --- •• -- ..•...• ----. 15, 215, 218

I 1'867 ________________________
1868 .....• - --- -- .. ·-.- ·-- --.

$18,000,000
15,250.000

RECAPITULATION.

The imports, coastwise receipts, (including Victoria, V. I.,) and receipts from northern and southern mines, (including Nevada State,) during the year 1868, were as follows :
Imports .........••...••..••.•..•.•.•..••••.•••••••••••..••••••.•••....
Receipts coastwise (including Victoria) .................................. .
}from northern and southern mines ...................................... .

$2,815,961
3,757,137
45,932,736

Total for 1868...... . • • • • . • • • • • . . • .. . • • • • . • . • • • . . • • • . • . • • . • . • . . • • • • . 52, 505, 834
Total for 1867 ............••. .. . . • • . • • • . . . • .. . . • • • • • . . . • . • . . . . • • • • • • • 56, 726, 856
Decrease 1868 ..•••••• .'... •••••• .•••.• .••••• .••••. .••••• .••••• .•••••

4, 221,022

TREASURE EXPORTS.

The exports of treasure during the years 1867 and 1868, respectively,
were as follows :
To-

1867.

Chino. ..••••..••••..••••••...••..•••••.•••••.• _..... . $9,039,530
723,450
Chile ..•••.........•••••••••...•••..••••.••...•...••.
Central American ports .••••.•........••....•••...••••.
654,498
EnglBnd ...••••..••••••.•••••••..••...•...••••....... 5,905,799
Fr'l.nce .••••.•....•••.••••.......•..••••.... , ....... . 1,659,951
J apn.n ....•...••.••••••••••••..••••••••••••.......... .
648,049
:34,000
Me xi co . . • • • . . • • • • • • • • • • . . . . . . . . • • • • . • . • . • • • • • • . . . ...
New York . • . . . . . • . • • • • . .••....•••••••••••...•....... 29,356,424
SaJildwich Islands .................................. ..
47 032
'500
Society. Islands ....••.•.•••...••...••••.•.•.•......•..
Vancouver's Island... . • . . • • ..••••••••••••••.........
155,000

1868.
07
97
85
40
00
52
00
67
32
00
00

$6,192,995 40
728,474
6,226,097
1' 091 ' 343
777,459
13,000
21,104,611
89,110

00
68
26
46

00
17
00

135,000 00

Total. ........................................... 48,224, ~36 89
Addnetduties ................................... 7,622,827 00

36,358,090 97
7,760,41116

55,847,063 8J

44, 118,502 13

Decrease 1868 ..••••••.••••.••.••••••••••••••••...

~ ~ ~~D,n8,561'7fi
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The recapitulation for 1868 is as follows:
----

Steamers east.

China, &c.

Gold bars ..•............••••........ $16,302,848 98 $1,262,375 92
Silve r bars .....••..•.••...•••....... 10,966,672 75
2, 9:~5, 421 79
Gold coin .......••.•...... _.. __ .. ___
1,894,004 38
748,868 05
Gold dust.-----------·-----·-------- .................... -.........
30,606 60
Me xi can dollars ........•••.•....•.•. ..... -............. -........ 2,217,292 50

T otal . . • • • . . • . • . . • ••••. _..• .•. _.

29,163,5:l6 11

-----

Total.
$17,565,224
13,902,094
2, 642, tl72
:~o. 606
2,217,292

7,194,564 86

90
54
43
60
50

36,358,090 97

MINT STATISTICS.

The coinage of the United States branch mint for the month of December has been $2~340,000 gold and $82,000 silver; together, $2,422,000.
The coinage for the :year,. monthly, as compared with the year 1867, has
been as follows:
Months.

I

Silver.

I

I

~anuary

.•.•.. .••••. .... •••••. ...... $17,000
february-----·----··----··----····-,' 120,000
Mar.ch . . . . . • . • . . . . . . . . . . . . . . . . . . . . . .
60, 000
Apnl ..•....•• ~.....................
15, 000
May .......•••. ·--------- •....•••.. ! fi4,000
June
57,000
July................................
50,000
August .......•••.•.•••. ·-----·----- 1 70,000 I
September .... ---- ....••..
10,000
October ..•.•...........••........... 1 25,000 I
November.·---------·-·----·------·-J 47,000
December .....•...•.•..•....••..•.. - ~~~~

-------------·--------·········J'

---------- 1

I

Gold.

Total coin. ,

~---1

$80,000
520,000
515, 000
695, 000
660, 000
865,000
2,305,000
1,~~9;),000

2, 445,000
2,390,000
2,550,COO
2, 340, QOO

Toto.!.

1

I

Total. .••••....•...•........•... ! 607,000 1 16,760,000

1867.
$97,000
$124,000
640,000
1,022,000
575, 000
978, 535
710, 000
1, 895, 000
714,000
2,505,(100
922,000
1,420,000
2,355,000 I 1,152,000
1,465,000 j 2,380,000
2, 455,000
1, 989,000
2,415,00012,361,000
2,597,000
2,369,000
2, 422,000 ~0, 000

17,367,000 120, 095,535

In the first months of the year, when freights were low to the eastward, and the supply of coin abundant, · the disposition was to ship
bullion. In the latter months of the :year coin became scarce and eastern
credits full. Tlw mint, therefore, absorbed the larger proportion of the
supply, and the operations haye been immense. EYery 60 days an
amount has beeu turned out equal to the whole projected capacity of the
mint for a year when it was built. ln the last ·two months there has
been silver coinage from deposits of Wllite Pine bullion. The total sup. ply of bullion reported llas been, for the last three years:
Bullion.

1866.

1867.

1868.

- - - - - - - - - -·- - - ---· - - · ------ - -- - · - · -- 1 - -- - -

Sent to mint-----··--------········--------· $17,617,096 $19,265,376 $17,367,000
Export gold bars _p er steamer . . . . . . . . . . . . . . . . . 23, 707, 0641 18, 2~2, 246
16, 302, 849
Export gold bars per sail............. . . . . • . • .
I, 268, 460
1, 404, 9:27
1, 262, 376
Export gold dust per saiL ..••.....•••.•..•... i
20, OGO
62, 770
30, 606
Export silver per steamer......... . ..........
9,039,036
9,759,890
10,966,671
Export silver per sail •...••••••.• _.......•••. ~46, lJ
f>, 4~8, 370 _:_:35, 422

I

41-

1

Total . • . . . • • • • . . . . . • • • • • . • • • . • . • • . . . . . .

G5, 597, 770

54, 183,593

48, 864,924

. The decline in the supply of bullion is due to the falling oft in the
product of the Washoe mines. In the last quarter of the year, however, the Wllite Pine region has become very productive. The leading
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mine there, the Eberhardt, has sent down over $500,000, of which a considerable portion bas passed through the Refining Company.
The exports of bullion have been less than last year, tho falling off
having been greatest in the last six months of the year. The silver bars
have been rather less abundant, and the gold has gone rn,ther to the
mint than abroad. In the first part of the year the low freights caused
the shipments to be considerable, leading, with other operating causes,
to a scarcity of coin in the autumn. The opposition steamers being then
Withdrawn, freights advanced and the bullion was turned into the mint.
This movement is seen in the following table, showing the monthly deposits of gold at the mint, the monthly exports, and the range for bars:

I

Gold.

1------.------1 Prices of bars.

Months.

Minted.
J anua.ry .•••••...............••...•......
February ..........•••••.....•......•.••.
March ...••..•.•................. ----- ..
ApriL ....... --- .. -.- ... - ---- . -... ---- · -?flay ••......•••..•.•....•....• - •• - .• ---.

June .••. - ... - - -.. - - - - - · - - - - · - - - · ·- - -- · -·
July ..•••.....•................ - •..•. -- .
August .....•.........•.......• -.- ...... .
September ........••.........•......•• --.
October ...•....•..•....•..•........•.•..
November ...........••••...••.••........
Decem her . . . . . . • . • • . . ...••.•.•••••......

Exported.

$80,000
520,000
515,000
695,000
660,000
865,000
2, 30f\ 000
1,395,000
2,445,000
2,3flO,OOO
2,550,000
2,340,000

$2,715,692
1,215,400
2,039,925
1,604,651
2,267,520
1,!)78,139
1,8f11,846
1,442,501
750,906
699, 152
58;),458
81~,827

12
61

900 to
910 to
910 to
R90 to
880 to
680 to
880 to
880 to
860 to
830 to
840 to
R50 to

~2

11
95
94
70
31
31
21
51
21

910
!:.120
920
900
900
900
890
890
890
870
860
860

- - - - - - - - - - -1- -------

Total ... ·. ....... . . . . . . . . • . . . .. . . • . .. 16,760, 000

17, 565, 022 20

860 to 865

Thus, for the whole year, about half the gold bullion was sent to the
mint, a good deal of it extracted from the silver refinecl for the China
market by the San Francisco Hefinery Company, and the other half exported. Of the deposits at the mint the San Francisco Assaying and
Refining Company made $0,400,000 of gold, and $225,000 of silver;
together, $9,6:35~000-or more than half the whole. In the first six
months only $3,U28,000 was sent to the mint, and $11,431,676 was exported; in the last six months, $12,f>32,000 went to the mint, and
$6,133,356 only was exported-reversing the operation. The coin thus
turned out by the mint was greatly needed in the autmnn months. The
disposition of it for the year was, monthly, as follows :
Exported. Dutiespoid.l Total dmin.
January •••••...•••..••••...••..••..
Februo.ry ...•...•..•.•..........•••.
March .....•••••..••...•.•...•...•..
April ...••••..•••..••••..•••••.•••..
May ..•••...•....•..•.•......•. -.. ~ ..
June .••.•...••..•.••••••••.•...•...
July ..•••.•••••.•.....•••..••••.•...
August .....................•.•••••.
September ..........••.••.•.........
October .............••..•.......•...
Novem her .........••.••.••••••......
Decernber ...••...•.••.......•... __ ..

$454,894
!:!39,1!:.10
160, 140
389,345
152,263
154, 787
89,471
149,270
202,042
225,5fi4
147,533
211,393 ,

$592,279
668,691
759,75:3
683,094
672,554
652,202
910,08~

740,361
881,779
654,873
713,782
631,022

Coined.

$1,047, 17:l

$HO,OOO
520,000
51G,OOO
695,000
660,000
865,000
2,305,000
1,395,000
2,455,000
.2, :390, 000
2,550,000
2,340,000

907,~81

919,89:1
1,072,439
824,797
806,989
999,553
889,631
1,0tl3,821
e8o, 2:~7
8f11, 3J5
84:!,415

- - - - ----- - - - - - - - -

For 1868 .....•••......••..•..... 2,642,872
For 1867 •... ---- ..•• ---- •...•.•. 4,001,825

8, 560,411
7,541,247

1o, 40:1, 283
11,543,~17

I

16,760,000
18,331,287
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The actual drain diminished monthly as the year drew to a close ; at
the .'s ame time the mint supply was larger, giving a greater surplus for
general·use:
1868.
$16,760,000

1867.
Coined...... • • • . • . . • • • • . • . . . . . . . • . . . . . . . $18, 331, 287
Shipped ................•..••. $4,001,825
Duties ..••••..••••..••••.•... 7,541,247
- - - 11,543,072
Excess coinage..... . • . . . . . . . . • • . . . . • . .

$2,642,872
7, 760,411 •
- - - - 10, 403, 283
6,356,717

6, 788, 216

Thus the result for the 12 months shows nearly as great a supply of
coin; but if we divide the year into periods of six months the result
will correspond with the above table of coinage:
1867.
1868.
First six months, excess coinage ...•.....•........••.. $2, 197,·119. Deficit, $1,666,521
Second six months, excess coinage . . . • . . . . . • • • . . • • . . . . 4, 591, 098. Excess, 8, 023, 238
Year, excess coinage.............................

6, 788,217.

Excess, 6, 356,717

==-=
COAL STATISTICS.

The receipts of coal from the Monte Diablo, California, mines for the
past five years have been as follows:
.
1864 .............••••...•••.•...
1865 - - ..• - - . - . -- .. - - .. - - ..• - - - - .
1866 .••••. ·----· ·----· ··---· •...

Tons.l

37,458
60' 530
84,024

The aggregate imports and receipts from
1864.... .•.. •••••. .••••. •... ...
1865 ...••. ---- •••.••••.. - ·----·
1866 •••. -------- --·- ---· ··----·

Tons.

1867 .••••.•.•••••••••••••••.•••• 83,174
1868 . - ...... - - - - - . - - - . - - - - • • • • • . 109' 095

an sources have been:

14t492118G7 ...••...•.•••••••••••••••..
154,251 1868 .... ·--- ------------------188,519

2:fO,n884
262,889

EXPORT OF COPPER ORES.

To-

Tons.

Value.

Grent Britain ...•......•••••..............•.•••••••.•.....••••.
United States-Boston .........••••...•.-....••.....•.•.•••......
United States-New York ..••........•.•••••••.....•••••••...•..

1,503
130
3,444

$51,750
9,800
166,375

Total for 1868 .•••••.••••.•••••.•••••••••••••••••••..•.•.
Total for 1tl67 .••.••.•..•••••••.••••••••••••.••..•••.•••.

5,077
7,833

227,92.5
421,546

Decrease, 1868 .••••••••••••••••••••••••..••••••••••••••.

2,756

193,621

..

2.55
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EXPORT OF QUICKSILVER.

To-

Flasks.

Australia and New South Wales ....••••..••••...••...•.•.••.•••.
Central America •.... -- ••.......••...•......•...•.•...••••.••..
China . . • • • . . ..•••.....•••........•.•.............••••...•••.
France ........••.....•.•...•.•....•...•.•••..•••• ~ . _..•..• _••.
Great Britain • • • . . . . . . . . • . • • . . . • . . . . • . • . . . . . . . • . • • • ••••..••••.
Mexico ..•........•.•........• ~ ....•...•..••....••....••.••••.
New Zealand ...•........•............•••..•••••........••..•...
Peru ••.•..........................................•...... _....
Vancouver's Island and British Columbia ...•.•... __ •....•...••..
New. York ..•...•....•.••............•...... : ..••.••.•••••••...
Total for 1868 ...................•...........•••.........
'l'otal for 1867 .....•.......•... _....• __._ ......••..... __ ..
Increase,

1, 550

I
I

Value.

$47,828
45
505,081
15,000
105,000
440,518

1

16,785
500
3,500
14,121
30
2,500
. 20
4,500

1,238

79, 42..'l
!)19
135,000

---- ---1,330,0!)4
4:3,507
28,824

929,726

---- ---1868 .................. . ....................... .
14,683

400,328

I
EXPPORTS OF FLOUR AND WHEAT.

Total to all ports for the years 1867 and 1868.

Flour, bbls.

519,428
465,273t

1867 ------ ---- -----1868 ---- -- -- -- --- -- .
Decrease, 1868 .... -~

54, 154t

Value.

Wheat, sacks.

Value.

Total value,

$3,178,598
2,973,53R

4,604,080
4,0i1,837

$9,340,497
8, 635,854

$12,519,095
]] '609, 392

205,060

532,243

704,643

909,703

1

------------~------

Total value

of

domestic exports other titan treasure during 1867 and 1868.

1867 . -- -- - -- - --- . -- --•. - - . -... - . -- -- - - -- --.• -.--- .. - - - • -- - • - • --- - . - - -- - $ J6' 654' 638
1868 -.-- ---- -.-- . ----- . --.-- --- .•. ---. -.-. --- .. - • -- .• - ---- ------ ---.-- 17' 821' 809
IncrP.ase, 1868 ............••...•...•...•....•...••.....•..........

1,166,971

This increase is mainly in the items of barley, lumber, salmon, leather,
mustard seed, skins and furs, and wool. The exports of ores have been
as follows:
1867.

1868.

Ores.
Tons.

Value.

Tons.

Value.

-----------------------------------l------- l- ------1------------1
Gold . . • • • . . • . . • . • • . • . • • • • • • • • . • . • • • . • • . . . . . .
93
$Hi, 475
Silver . • . . • . • . . . . . • • • • • • • • • . . • . . . . • • • • . . • . • . .
I 06 . 24, 76J
68t
Copper . • • • • . . . . • • • . • . • • • • • • • • . • • • • • . .. • • • . . . 7, 883 1 421, 54') 5,077
Lead . . . . • . . . . . • • • • . . . . • • • • . . • • • • • . • • • • . . • . . .
184
8, 665
Man go.nese .........•.....•••••••....•... - - - • - . -- - - -. . . - - . -- - - - . 1,657
458
17) 629
Various. . . . . . . . • . . . . • • • • • • • • • • • . • • • • . • . . • • • . .
69i

$500
15,310
227,925
26,830
1,860

273,225
8,724
489,078 6,873
===---==-======
$215,853
Decrease in 1868 ••••••••••........•..•......•... ,. . . . . . . . . . 1, 851

Totnls .••••.•.•••••••.••••••••••..••••.
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I

The cessation of the export of lead ores is due to the establishment of
metallurgical works at San Francisco, which manufacture at home the
lead ores .formerly exported.
·
IMPORTATIONS OF METALS, ET~., DURING

Castings, barrels .••••••.....•...
packages ...........•..
bundles ........... - ...
pieces ................ .
Fire-clay, barrels .............. ..
casks ..••••...•..• - - . Coal:
Eastern, tons ............. .
hogsheads .•..•....
casks .......•.••..
Chili, tons ....·......... __ ..
English, tons ............ ..
Sydney, tons ........... -- ..
R.ussian .Asia, tons ........ .
Vancouver, tons .......... ..
Coos bay, tons ........... ..
Bellingham bay, tons ...•...
Copper, packages .............. .
Steam engines ................ ..
Iron:
Bars, num her ............ ..
bundles ............ ..
Sheet, bundles ............ .
nu1nber ..•.•..••....
cases ...........•...
Plates, number ............ .
Hoop, bundles ............ .
cases ..••...........
Pipes, number ............ .
Tubes, number ............ .
bundles .. .. .. . .... .
Pig, .American, tons ....... .
Scotch, tons .......... .

33

]868.

I Iron:

">6,150 I
28,054
82,068
188 Steel
182

Railroad bars, number •••••. 178,186
Safes, n urn ber ........... ..
303
Old, tons ........•.•.......
10
bars, number .............. .
2,753
bundles ............ ..
5,321
cases . . • • . . . • . • • • . ....
1,016
31,413 ' Lead:
935
Bar, cases ......•••••..••••
13
2,705
kegs ..........•....•..
266
8,511
Pigs, number ............ ..
fi,tii:J
29,868
Sheet, casks .............. .
5
rolls ..• _•...•••.••.•
32,-390
25
204
Pipe, reels ............... ..
235
23,397 Marble, tons .................. ..
400
10,425
packages ............... .
5,000
boxes .........•.•••.•.••
14,000
406
768 Yellow metal, cases ............ ..
715
40
old, packages ..•••.
50
Mineral water, packages .....•••••
989
271,151 Coal oil, cases ................ .. 127, I8fi
134,371 Ore:
18,609
Copper, sacks .............. .
70
17,393
Silver, sacks ............... .
233
550 Plumbago, packages ............ .
40
23,001 Tin:
10,902
Plate, boxes .............. .. 38,496
Pigs, number ............. ..
1, 743
1,820
Foil, cases ................ ..
20
16,512
Ware, pacl;:ages ............ .
409
15,435
30
14,734 Zinc, rolls •••........••••..•••..
2,642
casks ..•••••..•....•••••• 775

15,371

0

